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f.S.A.-Landis Type ek ang 
Hydraulic Plain Grinding 
Machines are taking an 
important part in meeting 
some of the most vital 
reeds of industry 


The machines incorporate 
every modern feature 
which ensures precision 
results on a 
tion basis 


high produc- 


Full details on request 


B.S.A. GRINDING MACHINE Co. Lt. 


SPARKBROOK BIRMINGHAM 
SOLE AGENTS BURTON GRIFFITHS & CO 


LTO.. SPARKBROOK. BIRMINGHAM 
BRANCHES LONDON. MANCHESTER LCEEOS. BRISTOL. GLASGOW. BELFAST 
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... are particularly 
suitable for operation 
by female labour 


-W.WARD «é& C° LTP 


ORK! MALE ROAD SELLY OAK BIRMINGHAM 29 
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PRESS TOOLS 


LARGE or SMALL 








We are SPECIALISTS in the 
DESIGN and MANUFACTURE 
of SIMPLE, COMPOUND, SUB- 
PRESS, and FOLLOW-ON TOOLS. 





ARNOTT & HARRISON tp. 
22, Hythe Road, 


WILLESDEN aus) 


HARRISON 
Telephone : LADbroke 3484-5-6 WILLESDEN 
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PRECIMAX 


AUTO-SIZING DEVICES 


The Precimax “Tymcizer” or “Precizer” may be 
fitted to any “Precimax” of standard type by merely 
plugging in the appropriate cabinet. 











“Precimax” M.P.O. 5 X 18 Precizer 


This also enables one cabinet to be used on any one 
of a battery of machines. 


Particulars available on request. 


JOHN LUND LIMITED 


CROSSHILLS, NEAR KEIGHLEY 
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UNIQUE FEATURES OF 
PATENT | 


4 Only three working 3Heavily shrouded § Large bearing surfaces. 
parts. 


a give minimum 
eflection. 
9 Forks solid with joint 4 Fork elements 
halves. ideal form for canti- 
lever loads. 


6 Torque transmitting 
of members disp at 

maximum distance 
from axis, thus re- 
ducing loads. 


Features of Direct Appeal to Machine Tool Designers and Production Engineers. 





Used on Multi-spindle Drilling Machines, Milling Machines—Feed Shafts— and 
Mumerous other types of standard and special purpose machine tools. 


In addition to the transmission of Power, the smaller sizes of our patent 
Universal Joints are widely used for all types of remote control both on 
machine tools and on factory auxiliary Equipment. 

PROVED TO BE THE LIGHTEST, MOST EFFICIENT AND 
COMPACT UNIVERSAL JOINT MADE. 
EFFICIENCY 98% MAX. 92% MIN. 

(N.P.L. CERTIFIED). 


THE UNIVERSAL oo i * UNIVERSALLY USED 


Aircraft (Military and Civil), Destroyers, Submarines, Aircraft Carriers, 
armaments and industrial machinery generally. 


CATALOGUE ON REQUEST 
THE MOLLART ENGINEERING CO. LTD. 
* Precision and Production Engineers 


KINGSTON-BY-PASS, SURBITON, SURREY 
‘ AIR MINISTRY APPROVED. GAUGE TEST HOUSE AUTHORITY No. 89766/81. 
"Phone: Elmbridge 3352 -3-4-5 "Grams: Precision Surbiton 
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METAL BONDED IMPREGNATED DIAMOND ABRASIVE TOOLS 


“NEVEN” IMPREGNATED 
DIAMOND CUTTING DISCS. 
These cutting discs are ideal for the 
sawing of all hard or abrasive mat- 
erials, Their usefulness is especially 
stressed for the cutting of metallic 
carbides and materials of a similar 
hardness, which normally render the 
abrasive cutting off wheels useless. 
The special composition used in 
the manufacture of these discs 
permits the minimum thickness 
to be obtained with the following 
advantages: Economy in the mat- 
erial worked: Reduction in the 
power absorbed: Reduction in 
the heat generated: Possibility 
of making cuts with a precision 
which no other tool allows. Made in 
3 in., 6in., 7in., 8in., and 12in. sizes, 


HAND DIAMOND LAPPING 
The practice of frequently burnish- 
ing tools by hand polishing prolongs 
the life of the carbide tip with con- 
siderable economic advantage. The 
abrasive files of diamond impreg- 
nated metallic concretion per- 
mit metallic carbide-edged 
tools to be rapidly burp- 
ished and profile can 
be adjusted with- 
out dismantling 
and without 
altering 
the set- 
ung 


1. Cemented carbide tool, surface2 == \ “NEVEN” DiawouD GRINDING 

ground, and finished with a silicon , useuaied Sten ehel 

carbide wheel (enlarged 100 times). Bmw on with Larelully selected, 

©, Same tool finished with a‘* Neven” uniformly size? diamond grains 

Diamond Grinding Wheel (enlarged ensures perfect i. ih with extraordin- 

100 times) ary efficiency. Made in 3in., 6in., 
: 7in., Sin. and 12in. sizes. 


A. C. WICKMAN LIMITED COVENTRY 


LONDON BRISTOL BIRMINGHAM MANCHESTER LEEDS GLASGOW NEWCASTLE 


1x 
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BEVEL GEAR 








This machine, which is manufactured at our Cheadle Heath 
works, is becoming increasingly popular due to the simplicity 
and cheapness of the cutting tools and the wide range of work 
which can be handled. It is easy to set up, quick in operation, 
and entirely automatic. A smaller machine is now made for 
up to Gin. pitch circle diameter. 





TURBINE GEARS LTD., SHEADLE, HEAT 
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POR ao ENGLAND 


Photo by Valentine, Dundee 


* BRITAIN IS UNCONQUERABLE.” “ Now we have come through 
the dark and perilous passage and now we are masters of our own destiny. 
I am sure that at the end all will be well for us in our island home.” 


—Winston Churchill, November 7th, 1941. 


WE TOO ARE MASTERS OF OUR OWN DESTINY. When the 
forces of darkness and evil are overthrown; when men and women turn 
from destruction to mutual help and the building of a better, more kindly 
world ; then shall we devote the skill of our hands and of our brains to the 
service of peace and of a richer life for all. We live with good heart, knowing 
that the night will pass and the new day will dawn bright and clear. 


A Ce WICKMAN > LTD. 


COVENTRY . LONDON . BRISTOL . BIRMINGHAM . MANCHESTER . LEEDS . GLASGOW . NEWCASTLE 
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What kind of a 
people do you 
think we are? 


F. Gilman (B.S.T.) Ltd., is an up-to-date concern run on modern lines, 
which has over a quarter of a century’s experience, and which 
supplies high-quality flexible-drive machines and tools. 


To-day more and more concerns are turning to Gilman’s, not only in 
connection with their standard products, but for specially planned 
flexible-drive equipment to meet many new and exceptional 
circumstances. 


Gilman’s are “stretching their neck ’’—some chicken, some neck,” 


FAGIIEMIANNIN 


*Phone : Smethwick 1202/5 (4 lines). *Grams : Skatoskalo, ’Phone, Birmingham 
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DESIGNING FOR DIE CASTING 
WITH MAZAK AND DURAK ALLOYS 


STUDS * 


“ Because of the economies in- 
volved, unthreaded studs as an 
integral part of the casting are 
preferable to inserted studs. 
Production is seriously impaired 
when such small parts must be 
fastened in hot dies prior to each 
cast.” 


* An Excerpt from “ Designing for 
Die Casting’ published by New 
Jersey Zinc Company, New York. 


This Brochure is available to 
Manufacturers, Users and Pro- 
spective Users of Zinc Alloy 
Die Castings. Request for. 
copy should be sent on firm’s 
letterhead to : 





NATIONAL ALLOYS LTD. 


MANUFACTURERS OF MAZAK AND DURAK ALLOYS 


A MEMBER OF THE 


IMPERIAL SMELTING CORPORATION GROUP 


TADLEY COURT, TADLEY, BASINGSTOKE, HANTS. 


Sele Selling Agents: 


MORRIS ASHBY LTD., 95, GRESHAM STREET, LONDON, €E.C.2 
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OPTICAL COMPARATOR 


An excellent example of the 
application of optical principles to 
precision engineering is afforded 
by the Comparator. 


1 Any deviation from standard in the 

work under test is indicated, magnified 
one thousand-fold, by the movement over the 
scale of a fine fiduciary line bisecting a green 
disc of light 


2 Although affording a high degree of 
accuracy the instrument is simple in 
operation, requiring only unskilled labour 
once initial settings have been made. The 
—_ magnified visual reading ensures less 
atigue to the operator with a corresponding 
speed-up in all checking operations. 


3 The optical comparator shown here gives 
direct indication of variation from 

standard of 00001 inch as revealed by a 

movement of the fiducial line of 0°1 inch. 

The overall length of the scale is 6 inches— 

corresponding to a movement of the work 

plunger of 0°06 inch. 


4 The maximum height of work which can Leaflet No. 838 = describes the ¥ 
be accommodated is 6 inches. Comparator and accessories in detail 


(ooke Troughton é Simms 


YOu oe Seem. | 
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LET’S LIVEN 
UP THE JOB! 


The factory is all blacked out—fine! And we clock on 
at 6—all right then! Overtime five nights out of seven ?— 
we should worry! Of course there aren’t any holidays for 
the duration—strike up the band ! 


What, gentle reader, do you doubt our enthusiastic 
asides? Well, they’re easily explained. We’ve got a 
Solarium in the works now. Twice a week we each go 
along and get a sunbath—and does it make a difference ! 
Even the liftman’s moustache is beginning to curl again! 
The sun rays have livened up our jobs and every man on 
them. We all sing at our benches and play “‘ He” in the 
yard during the lunch hour! 


Why don’t you try it? Hanovia can do this for you, 
too. You can get full facts about sunbaths in a factory 
from our booklet “‘ FITNEss IN INDUSTRY” (new, enlarged 
illustrated edition just out). Fill in your name and your 
firm’s on the coupon and post it to us for a free copy. 


HANOVIA LTD., SLOUGH 


The Specialists in Sanlamps 
London Showrooms: 3, Victoria St., S.W.1. 





Write for our 
new booklet 
‘* Fitness in 
Industry”? of 
fill in your own 
and firm’ s name 
and address on 
the coupon and 
post it. 


H 121/304 


Ports 
“' 
° 





my 
Ny 
[~ 


Hanovia Sunlamps are 
helping in the work of: 


craft Ltd. e Montague 
Burton Ltd. e Cadbury Bros. 
Lid. e Crom or, Parkinson 
Ltd. e Daimler Co. Ltd. « 
Electrolux Lid. e Ford Motor 
Co. Ltd. e« General Aircraft 
Ltd. e Glasgow City Police « 
Arthur Coa Son & 


cya, &. & Motor Co. Ltd. « 


+ & Sons Ltd 
e H.M. Navy (several ships 
and shore pate e LCL 

td. e John Mackintosh & 


Sons Ltd. e McVitie & Price 
Ltd. « Mainsforth Colliery « 
Manchester Collieries Ltd. « 
Manvers lliery « 
Marconi = e Mardon, 
Son & Hall Marks & 


poration “7 


e 
Pressed Steel Co. Ltd. « 
R.A.F. Squadrons e Rown- 
tree & . Ltd. e Royal 
Arsenal, Woolwich ° * 
Sanderson & Sons Ltd. 
Standard Telephone & Cables 
Ltd. e Tullis Russell & Co, 
Ltd. e Unilever Ltd. ¢ 
Whitrigg Colliery « Wolseley 
Motors Ltd. 


Judge from these 

names of users how 

Hanovia Sunlamps 
help production. 
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Standard Gauges of the non-adjustable type, so 
extensively used for irispection work have the dis- 
advantage thai they have to be replaced when 
worn. The only wearing part of the Sigma Com- 
patator is the contact pointer and adjustment far 
wear takes only a few seconds. This: fact alone 
¢an show big savings in gauge bills. © 
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SCALE RANGE 
0-003" or 0-006 
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“FORWARD” 


MOTOR DRIVE 
A. C. SUPPLY or 
BELT DRIVE 













No. | B.H.P. Motor | Capacity G.M.P.| Head in feet | Outlet BSS 

4 + | 25 12 tin. 
Sere ae 10 } in. 
eS aS 6 hin. 


a 

















$ups Pumps 


G. M. GEARS GLAND PACKED 
RELIEF VALVE 









No. | Branches | 
1| gin 
2 | $in. 

3 | Zin. | 











G.P.M. 
96 
152 
304 


Speed 


400 
400 
300 








WELL DESIGNED ROBUSTLY CONSTRUCTED 
FIRST-CLASS MATERIALS and WORKMANSHIP 


THROUGHOUT 


THOS. W. WARD LTD. 
ALBION WORKS, SHEFFIELD 


*Phone :—26311 (15 lines) 





’Grams :—“ Forward, Sheffield ” 
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CHURCHILL-FAY 


P Nene) | V-Wale 
LATHES 


The 
CHURCHILL- 
FAY still 
remains the 
most versatile 
multi-tool 
lathe. 





Complete Information 


CHARLES 


COVENTRY ROAD 
( be R a ILL SOUTH YARDLEY 
BIRMINGHAM, 25 


AND CO. LT D. Tel.; ACOCKS GREEN 2281 
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Many large industrial and engineering works use Schrader Equipment on 
compressed air installations. Quick-Acting Couplers give to the airline the 
flexibility of electricity, while Blow Valves are used for providing 
intermittent air blasts on all types of machinery. When you require a valve 
for holding or controlling air pressure, consult Schrader. Remember, 
‘where there’s air, Schrader’s there.” 








To A. SCHRADER’S SON (Division of Scovill Manufacturing Co.), 
829, TYBURN ROAD, ERDINGTON, BIRMINGHAM, 24 


Please send illustrated catalogue of Schrader Quick-Acting 
Couplers, Industrial Blow Valves and Blow Guns. 


Schrader 4 
EQUIP Your ¢ ACTORY | 
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Provides unrivalled testing facilities in 
the most compact and convenient form. 
A self-contained direct reading precision 
A.C./D.C. meter with 46 ranges :-— 


CURRENT: A.C./D.C. 0 to 10 amps. 
VOLTAGE : A.C./D.C. 0 to 1,000 volts. 
RESISTANCE : up to 40 megohms. 


AUDIO FREQUENCY POWER OUTPUT 
0 to 4 watts. 


DECIBELS : -10 Db. to + 15 Db. 


No external shunts or multipliers. Any 
range instantly selected by means of two 
interlocking switches. B.S. ist Grade 
accuracy. Protected by automatic cut-out 
against severe overload. Automatic tem- 
perature compensation. 


Write for fully descriptive pamphlet. 


Sole Proprietors & Manufacturers: Telephone : VICtoria 34047 
AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD., Winder House, Douglas St., London. 8.W.1 
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The M.E. PRESSURE CLEANSING TANK 


Foot Operated Model He 
(as illustrated) | 


Priced from £18 | 


Uses much less Paraffin 








ENGINEERS’ 
EQUIPMENT 


CRANES 4 
ENGINE STANDS, &c. | 


Send for Illustrated Catalogue ] 


MANUFACTURING ENGINEERS 
MANN EGERTON Norwicu, ENG. 








SPECIAL PURPOSE QAUCEC 


M.P.J. GAUGE é TOOL C° 


HANSONS BRIDGE ROAD, ERDINGTON, 
BIRMINGHAM,24, ,./efeovone. 
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HIDUMINIUM 
R.R.56 
fulfils innumerable 
functions 
in the 
AIRCRAFT, 
AUTOMOBILE 
& OTHER 


INDUSTRIES HIDUMINTIUM 


° HIGH e TENSILE e ALUMINIUM e ALLOY 


ost-war development in industry will 

call for even wider use of structural 

materials which save weight without 

sacrifice of strength. Full information on 

the Hiduminium range is available, and 
will be sent to all interested. 


HIGH DUTY ALLOYS LTD. SLOUGH 
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This Year 


Judging by the ever-increasing quantities 
sent for treatment, and the reports we 
receive, Macrome Treatment will increase 
the output of many more millions of tools. 
Why not start sending yours for treat- 
ment now? 


MACROME LTD., u Dept. 


ALCESTER, WARWICKSHIRE 
Phone: ALCESTER 175 

















TOOL 
HOLDER BITS 


tempered ready for grind- 
ing. 

Ex stock deliveries can be 
given for all standard sizes. 


Seotemen’ ‘Ss make ae 
qualities of steel: write for list and details, 


Get your supplies now. 


SANDERSON ROTHERS & \JEWBOULD 


SHEFFIELD LIMITED ENGLAND 
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SLOT MILLING MACHINE 


(MECHANICALLY OPERATED) 





CUTS—COTTERWAYS - 12" x1" x3" 
—KEYWAYS- - - 12" x1" x14" 


CRAVEN BROTHERS cmancuester) LTD. 
REDDISH, STOCKPORT 





xXV 


















a 


I. See that guards and 
screens to machines, 
especially abrasive 
wheels, are properly 
attached. 


2. Always wear your 
goggles on the job. 


3. Don’t swap or lend 
your goggles — keep 
them both clean and 
sterilised. 
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The care of the Eyes in 
the Metal Trades 


These hints are approved by Medical Authorities. 


Eye hazards are generally recognised as 
the most serious of all non-fatal industrial 
risks. 70% of eye injuries are occupational 
in origin and the majority occur among metal 
workers. In your own interest therefore— 


’ You have only one pair of eyes—safeguard them and conserve your vision. 
Issued by the makers of Optrex (Brand) Eye Lotion. 


4. If dirt or metal enters 
your eye, don’t aggra- 
vate the trouble by rub- 
bing or getting your 
mate to remove. Al- 
ways bathe the eye with 
an approved medical 
eye lotion. 


5. If you have the 
slightest doubt regard- 
ing your vision, visit 
your optical consultant 
immediately. 












ene 


SpEED SIMPLICITY ACCURACY 
WITH 


TECNAPHOT PHOTOGRAPHIC 
AND COPYING SYSTEMS 


REDUCES COSTS 
INSURES AGAINST LOSS 


Partieulars from 
TECNAPHOT LTD. 
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STIRLING WORKS, SPON STREET, COVENTRY. "PHonge: COVENTRY 4990 
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GREATER PRODUCTION 





rial 

nal 

tal 

ty Pressing in one form or another has enabled many 
a a pair of hands to multiply the results of the 
ub- day’s work. Its use is worth a few minutes’ study. 
Al- a 
‘itt | “ELECTRAULIC” hydraulic power has ao 8“ a | 


| 
Hi 


thousand uses . . . straightening, pressing, assem- 
the | bling, light broaching, &c., of an enormous variety 
rd- | of parts varying from highly specialised manufac- 
‘sit | ture to general engineering. An “ELECTRAULIC” 
press can be placed at any strategic point in the Mh 
factory, all it needs is 4 sq. ft. of floor space anda “« 


power-point. a re 


The hydraulic power unit embodied in the “‘ ELEC- 
TRAULIC” Press is simple and compact, is 
entirely of metal and devoid of gears with conse- 
quent high efficiency. The press ram can produce 
a slow squeeze to forcing pressure or sustained 
pressure at will by movement of the foot-pedal 
. . . and the operator’s both hands are always free 
to handle the work. 





Hite 


d te 


|| 


h 
Fale 





What can such flexibility in the use of hydraulic 
pressure mean to YOU? Where are willing hands 
labouring towards a very slow end when those 
hands operating speedy hydraulic pressure can give 
multiplied output with sure consistency. If they 
are in your factory our engineers will give gladly 
the benefit of their very varied experience. 





our brochure No. DBC 170—why not send for a copy 
NOW and investigate the uses of this valuable machine. 





' The “ ELECTRAULIC ” press is fully described in i 








DRUMMOND (SALES) LIMITED 


KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
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TOOL SERVICE FOR 
ALL CUTTING TOOLS 


ALSO 


JIGS, FIXTURES, 
PRESS TOOLS 


For Aircraft and Motor Industries 


JAYDEE TOOLS LTD. 


TUDOR HOUSE, 8, WESTGATE STREET, GLOUCESTER 
Tel.: GLOUCESTER 2132/3 
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BRITISH ENCINEERING PRODUCTS } 


74 GREAT HAMPTON &7 


BIRMINGHAM 18 


PHONE NOR wean 104} 
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SPEED UP PRODUCTION! 


Our experience, our equipment, and our utmost 
energy, are all devoted to the task of urging for- 








ward vital production. 


MACHINE TOOLS. We manufac- 
ture machine tools for Railway, 
Ordnance and General Engineering 
Work. 

TEXTILE MACHINERY. With our 
Associates, Fairbairn Lawson 
Combe Barbour Ltd., of Leeds and 
Belfast, we are the sole 
makers in the world of 
the complete range of. 
machinery for the conver- 
sion of flax, hemp, jute and 


GEARING 








kindred fibres into finished fabrics. 

LINOLEUM MACHINERY. We 

are acknowledged specialists in 

linoleum making machinery and 
plant for the manufacture of lino 
leum cloth. 

GEARING. We produce a wide 
range of bevel, spur, double 
helical and worm gearing 
and shafting for all industrial 

§ purposes, handling wheels 

up to 30 ft. diameter 





URQUHART LINDSAY & ROBERTSON ORCHAR Lt. 


DUNDEE, SCOTLAND 





associated with 
FAIRBAIRN LAWSON COMBE BARBOUR LIMITFD 
LEEDS 
UM/16/4 


XX1X 








Journal of the Institution of Production Engineers 











Se “MAVITTA” 


THE ALL BRITISH 
DRAFTING MACHINES 
models for all boards 


Adjustable 
Tables 


‘* TeanTee’’ Blue-Print 
Machines from £32 





The 
Mavitta Drafting Machines Ltd., 
Anchor Works, Park Road, 
Aston, Birmingham, 6. 
"Phone EASt 0482 

























One by one familiar names disappear from the 
pay-roll as man after man answers the cal] to National Service 
{The labour problem becomes more and more acute. For this 
reason Ransomes’ Electric Trucks, invaluable at 
all times for quick and efficient inter-depart- 
mental transport, are playing an ever bigger partin 
solving present-day labour problems. 

A Ransomes’ Electric Truck driven by a man, a lad 
or even &@ Woman will do the work 
of seven men ordinarily engaged 
in handling goods and material, 
and the saving in labour costs alone 
will repay the cost of the truck in 
six months. 


Write to-day for Catalogue to Dept. I.P.E. . May we send you full particulars? 


ELECTRIC 


é Y /4 td (rt 










té 


42 C0 


TRUCKS 


RANSOMES, SIMS & JEFFERIES, LTD., ORWELL WORKS, IPSWICH 


sé 





xxx 
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Bakewell 
PRECISION 
TAPPER 


really New design, and a 
machine of Outstanding 
Performance. 


Lead screws controlled with no lost 
motion, ensuring extreme accuracy 
even after years of use. 


Brass lead fingers hobbed from lead 
screw. 


Internal or external, right-hand or 

left hand threads cut with equal 

facility. 

Se depth control to within 
in. 


Electrical reverse up to 20 reversals 
per minute in continuous service. 


Reverse speed is twice tapping speed 


Safety clutch adjustable to safe torque 
resistance of tap, thus eliminating 
breakages. 


Table bracket is reversible to take 
extra long pieces. 


TWO SIZES. 





TAPPING CAPACITIES : 


és hi No. 1 Bakewell precision tapper. 
No.1 .. -- $ to § Note how all controls are within 
mee « Fer convenient reach of operator. 


AinQWONAY? 


CARLISLE ROAD, HENDON, LONDON, N.W.9 
Telephone : Colindale 8681 (5 lines) Telegrams : Retool, Hyde, London 
SOMERSET HOUSE, BALTIC CHAMBERS, CENTURY HOUSE, 


37, Temple St., Birmingham, 2, 50, Wellington St., Glasgow, 0.2. St. Peter’s Square, Manchester 
Tel. MIDiand 6702” * "Tel. CENtral 5067” Tel. CENtral 6239 
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MECHANIZED 







MECHANIZED, 
METHODS 9/ . 
PRODUCTION. 


B & A SIMPLEX 


Can help lo wit the 
BATTLE OF PRODUCTION 


Write to the Systems Department 


BLOCK & ANDERSON LTD. 


‘OLD MILL HOUSE’, TRUMPINGTON ROAD, CAMBRIDGE 
Telephone: Trumpington 305 (3 lines) 


Branches at Belfast, Birmingham, Bristol, Cardiff, Glasgow, Liverpool, 
London, Manchester, Newcastle, Nottingham, Sheffield, Southampton 
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HALF MEASURES 


One does not use a bow and arrow against a tank: pea- 
shooters cannot stand up to dive-bombers ; then why use 
a protected type motor for very severe conditions when 
Higgs Totally Enclosed Fan Cooled motors can be obtained 
from STOCK ! The increased cost is negligible—satisfac- 
tion inevitable. 


BIRMINGHAM, BRISTOL, DUNDEE, GLASGOW, LONDON, MANCHESTER, NOTTINGHAM, 
PETERBOROUGH, SHEFFIELD 
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METAL CLEANING MACHINES 


The “* Bratby ’’ deals with every variety and size of component and whether 
the metal be steel or aluminium, cast iron, or bronze there is a machine and 
process for it. British manufacturers who are wanting a cleaner should instal 
a Bratby Cleaner designed to suit their special needs. Send now for full 
particulars of the machine suitable for your particular job, or better still, ask 
our representative to call for a discussion. 


THERE IS A BRATBY CLEANER TO SUIT EVERY TYPE OF JOB 





Sole Agents for Gt. Britain: 
GEO. H. HALES MACHINE TOOL CO., VICTOR HOUSE, 1, BAKER ST., LONDON, W.1 


Designed and manufactured by: 
BRATBY & HINCHLIFFE LTD., SANDFORD STREET, ANCOATS, MANCHESTER, 4 
SSS <<< & jj (Sc ST 


XXXiV 

















auto 
dish 


ever 


Bra 


Hot 
Dav 
assi 


Wo 





4j 











jie 


7 








—_ FOR 50 OR 5,000 
MEALS PER HOUR 


There are five standard types of the Dawson 
Deluge for outputs from 2,000 to 15,000 
pieces per hour. One operator works the 
smaller models, 2 the larger which are fully 
automatic. The Deluge is the world’s finest 
dishwasher; it washes. rinses and dries 
every article with absolute thoroughness 
and is hygieni: to the last degree. 

Leylands, Hoffmans, David Browns, Geo. 
Brays the S.S Queen Elizabeth and 
Mauretania and many leading Hospitals, 
Hotels and Institutions have all installed the 
Dawson Deluge. Full catalogue and expert 
assistance on request. 





DAWSON Bros Ltd 


VENTNOR WORKS, Go ersal Lcevs 
Tel. Cleckheaton 266 


“London Address : Roding Lane, Southend Rd., 
Woodford Green, Essex. Tel. Wanstead 9481 
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There are five standard types of Dawson 
M.P.W. machines; three for washing only 
(Minor Junior and Size A), one for washing 
and rinsing (Size B), and one for washing, 
rinsing, and drying (Size C). 






The Minor is 
the smallest in the range and is 
a handy little machine for either 
the small works or for departments 
in larger organisations. 


The Size A — Fully automatic washing (only) 
machine can be adapted for all tvpes of work, 
large or sinall. Pa ts are carried through machine 
at pre-determined speed which keeps up con- 
tinuous output. 


Fuller details of these and other Dawson M.P W, 
Machines will be supplied om request. Expert 
guidance on the most suitable tvpe of machine is 
gladly offered. Dawson M.P.W. machines have 
been installed by such famous firms us Rolls- Rovee, 
A -stin, B.T.H.,C.A.V . Fairey Aviation, Leyland, 
Ford, A.C., Sphinx, Morris. Daimler, Armstrung, 
Vickers, Skefco, Hoffman. Standard Motors and 
4ero and a score of others. Ask for catalogue 


and one of the range 


of DAWSON ‘DELUGE’ 
CANTEEN DISHWASHERS 
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SURFACE GRINDERS 








v9 
High Speed VERTICAL 
SURFACE GRINDER 


The Type “ V ’’ Surface Grinders 
are definitely designed for high 
Output on series production. 
Centralised controls for rapid 
handling. Table speeds infinitely 
variable through hydraulic gear 
with patent vernier control for 
finishing speeds. 

Capacity: 24in. long by 8in. 
wide by 8 in high. 

Write for furtu.r particulars of 
this or larger machines. 








LONDON OFFICE : 


SNOW & CO., LTD., SHEFFIELD 


ABBEY HOUSE, WESTMINSTER, S.W.1 
BIKMINGHAM HOUSE: DAIMLER HOUSE, PARADISE STREET 
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ESSENTIAL FOR THE PROPER MAINTENANCE 
OF TUNGSTEN CARBIDE TIPPED TOOLS 


IMMEDIATE DELIVERY 


OBTAINABLE FROM 


NORTON GRINDING WHEEL CO. LTD. » ALFRED HERBERT LTD. 
WELWYN GARDEN CITY, HERTS. COVENTRY 
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AIR COMPRESSORS 


We have standard types for all capacities 
and pressures and can supply the most 


efficient and reliable machine for any duty. 


REAVELL & €O., LTD. - IPSWICH 
Telegrams: ‘Reavell, Ipswich.’ ’ Telephone Nos. 2124-5-6 
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BURTON GRIFFITH iS & CGRLT & 


SPARKBROOK BIRMINGHAM. 
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CAPSTAN TATHES 


set a standard of High-Speed 
Production of work to close 
limits that it is difficult to beat 








MACHINE TOOL & ENGINEERING C2 L'? 
SLANEY ST. BIRMINGHAM 4 
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to predict the success of 
the ASQUITH OD. 
The knowledge and experi- 
ence brought to bear on the 
design determined its suc- 
cess at the outset; success 
which, on the testimony of 
hundreds of satisfied users, 
is still maintained. 

Send for Catalogue R.63. 


WILLIAM ASQUITH LIMITED #Hatirax 


ENGLAND 


Sole Distributors for the British Isles 


DRUMMOND (SALES) LIMITED 


KING EDWARD HOUSE NEW STREET BIRMINGHAM 2 
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SHARPENS REAMERS, HOBS, AND CUTTERS 


WitTH this one machine a wide variety of standard sharpening operations 
can be performed. In addition, several specialized grinding operations 
can be handled with greater speed and economy than formerly, yet with 
no sacrifice of accuracy. Following of spiral leads, indexing, diameter 
size, blade profile, feed to wheel on tooth face grinding, diameter cutting 
clearance, relief clearance, wheel dressing, radial faces on high spirals, 
all these important sharpening factors are under positive mechanical 
control, and all mechanical movements of the machine can be duplicated 
to assure uniformity of work on any number of pieces. The machine is 
equally adaptable for sharpening hobs, all makes of reamers, and milling 
cutters. For details write to 
BaRBER & COLMAN, LTD., MARSLAND ROAD, BROOKLANDS, MANCHESTER. 


BARBER-COLMAN REAMER 
HOB & CUTTER SHARPENING MACHINE 


*Phone SALE 2277 (three lines). "Grams “ Barco,” SALE. 
xlii 
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The Candid Comments of 
a Production Engineer—No. 3 
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Now! Listen to me. 


You can't expect to equal the experience of a firm which 
has specialised in precision engineering for fifty years. 
Remember this when planning post-war production. 
; larke, Cluley of Coventry can help you to cut down 
costs as well as ensure the quality of the product. 


wwe we am@~« 


Heritage Peters 
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“NEWALL HITENSILE ” 
HEAT TREATED 
STEEL BOLTS 


have achieved their great success 
because they are manufactured 
by a firm whose experience in 
Heat-treating is unique. They are 
made from carefully selected steel 
and closely inspected at every 
stage of manufacture. The fact 
that the name appears on the 
head of every bolt is their guaran- 
tee that the highest quality will 
always be maintained. 


—===—— | 
A. P. NEWALL & COMPANY, LTD. 


Woodside Engineering Works 
POSSILPARK GLASGOW, N 
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“If seven maids with seven mops 








Do you suppose” the Walrus said 


“I doubt it” said the Carpenter, and 





every hour; hundreds of tired wrists. 


power-driven tools. 


Specialists in Lightweight 





DRILL GUNS - SCREWDRIVERS - NUT-RUNNERS 
SHEARS - GRINDERS - COUNTERSINKING TOOLS 
BOLT MILLING TOOLS 


M.17. GENERAL PuRPOSE PNEUMATIC SCREW- 
DRIVER, with a speed of 1,000 r.p.m. Five 


different models of screwdrivers, with or DESOUTTER BROS. LTD., DEPT. P, THE HYDE, HENDON, 
without adjustable spring-controlled clutches, LONDON, N.W.9 
with speeds to suit all jobs including self- PHONE : COLINDALE 6346-7-8-9. 


tapping screws, are available for all screw- *GRAMS : DESPNUCO, HYDE, LONDON 
dtiving and nut-running jobs. WORLD-WIDE REPRESENTATION 








swept it for half a year, 
“that they could get it clear?” 


shed a bitter tear. 
ti THE LOOKING GLASS” by LEWIS CARROLL 


Many a works manager, many a foreman, 
many a chargehand is shedding bitter tears 
at this very moment for much the same 
reason. Dozens or hundreds of workpeople 
standing in rows at benches laboriously 
screwing screws into holes. Sometimes 
screwing them in sideways; sometimes 
burring the slots. Taking oceans of time 
anyway. Thousands of screws to screw in 


Is there an answer? There most certainly 
is and the magic word is DESOUTTER, 
the world’s specialists in small, light, 


If you are one of the poor wretches who 
have to get work done; who get the kicks 
* for the delays; who have to screw in screws 
wherever the designers have thought fit to 
put them; send us a note and we’ll show 
you what DESOUTTER could do for you. 


Pneumatic & Electric Portable Tools 
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INSTITUTION NOTES 
February, 1942 
Fixtures 


March 4—Leicester Section. Lecture by Mr. J. D. Evershed, 
B.Sc., A.M.I.E.E., A.M.I.Mech.E., on ‘* Factory Layouts.’’ 

March 7—Preston Section. Informal discussion on ‘‘ Produc- 
tion Control.’’ 

March, 11—Eastern Counties Section. -Lecture by Mr. L. A. 
Childs, A.M.I.P.E., on ‘‘ An Outline of Jig and Tool Design.’’ 

March 14—Yorkshire Section. Lecture by Dr. Geo. Schlesinger 
on ‘‘ The University Training of Production Engineers.’’ 

March 14—London Graduate Section. Lecture by K. J. Hume, 
A.M.I.P.E., on ‘‘ The Place of the Standards Department Relative 
to Production Engineering.”’ - 

March 20—Meeting of the Council of the Institution, at 
Leicester. 


Subscriptions Received for Research 


Since the list in last month’s ‘*‘ Notes ’’ the following subscrip- 
tions for the work of the Research Department have been 


received : — & 5s. d. 
W. B. Dick & Co.... ‘os oe in re ~~ 2 9 
British Timken Ltd. aon ae ‘ins i << = 2 @ 
R. J. H. Equipment Co., Ltd. ... 5 5 0 


Graduateship Examination £35 10 0 
It has been decided that instead of the usual Graduateship 
Examination at Easter this year, arrangements will be made 
similar to those adopted last year for the holding of internal 
examinations at various Technical Colleges throughout the 
country. Students preparing for the examination who have not 
been attending classes at the Colleges in question will be catered 
for wherever possible by arranging for them to take this substitute 
examination. 
Production Engineering Courses 

A large number of Technical Colleges have now made provision 
for the inclusion of a Production Engineering subject in the third 
year of their Ordinary National Certificate Courses in Mechanical 
Engineering. Certificates issued to successful students under this 
scheme will be countersigned on behalf of the Institution by our 
President. 

Great interest has been shown in the suggested syllabuses for 
the Higher National Certificate in Production Engineering pub- 
lished in the December issue of The Journal. It should be 
stressed, however, that these are specimen syllabuses only. It 





Is 





THE INSTITUTION OF PRODUCTION ENGINEERS 


is not intended that they should be regarded by Technical Colleges 
as something that must be adopted without alteration. National 
Certificates are based on the results of internal examinations set 
by ihe Colleges themselves, and there is a good deal of latitude 
allowed as to the content of syllabuses, so long as a standard 
satisfactory to the Joint Committee in charge of the scheme is 
maintained. 

It is disappointing to learn that the ‘* Intensive Training 
Schemes ’’ sponsored by the Board of Education and outlined 
in Lord Hankey’s circular, to which attention was drawn in these 
‘* Notes ’’’ in November, have so far gained very little support. 
Colleges which were prepared to cater for the schemes have been 
unable to secure enrolments. ‘ 

Examination Prizes 

Mr. C. M. G. Calvert (Graduate) has kindly given a prize of 
€1 to be awarded for the best essay at the next examination to 
be held in substitution for our Easter Graduateship Examination. 

Mr. F. Grover (Member), late President of the Yorkshire 
Section, has also kindly given two prizes of £2. 10s. each for 
successes at the examinations of the College of Technology, Leeds. 
One of these has been awarded to Mr. H. Wood, fourth and fifth 
vears’ Production Engineering Course, and the other to Mr. 
E. Spencer, second year (full time) day course, National Diploma. 


Standing Committee of the Research Department 

The Annual Meeting of the Standing Committee of the Research 
Department of the Institution was held in London on February 
17th, Mr. J. H. Bingham (Chairman) presiding. The other 
members present were Dr. W. Abbott (Board of Education), 
J. E. Baty, E. J. H. Jones, W. J. Morgan (Machine Tool Trades’ 
Association), J. D. Scaife, Dr. S. L. Smith (Department of 
Scientific and Industrial Research), M. H. Taylor, and Tom 
Thornycroft. The Director of the Research Department and the 
General Secretary were also present. 

Various reports submitted were considered and adopted, and 
the Executive Committee and Finance Committee for the coming 
twelve months were appointed. 

It was noted with satisfaction that the Research Department 
is now carrying out important work for more than one Government 
Department, and that the Report on Surface Finish is to be 
published at the end of February. 





The fact that goods made of raw materials in short supp!y 
owing to war conditions are advertised in ‘‘ The Journal " 
should not be taken as an indication that they are necessarily 
available for export 
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MATERIALS, CUTTING TOOLS, AND 
MACHINEABILITY INDEX* 


By Dr. Geo. Schlesinger, 
(Director of Research Depurtment). 


F all the materials which have to be machined iron and 
steel are still by far the most important, so that in most 
cases the requirements for machining iron and steel must 

receive first consideration when selecting machines. This paper 
is devoted entirely to the machining of iron and steel to the 
exclusion of all non-ferrous metals. 


The factors in machining shown in Fig. 1 are dependent on the 
machine tool, the tool and the material to be machined, that is, 
the workpiece. These factors can be calculated from the 





Distribution of Factors on : 
Factors in Machining 











Machine Tool | Tool | Workpiece 
Driving Power | Heating Heating 
Cutting Power | | 
(N =F xv =Maxn) Elements of Drive | Coolant |. Coolant 
satel Ma=Torque | Resistance Resistance | Resistance 
| Deformation | Tool Life | Deformation 
— X— | — —x— — } | 
| (1) Existing Speeds | 


v= Speed | ‘aioe =Revs.| (2) Vibration | Vibration | Vibration 
(3) Acceleration Tool Life | 








Fig. 1—Relation between the main factors in machining metals. 





power supplied by the motor drive since the power of the motor is 
equal to the force on the tool x the cutting speed, or the turning 
moment x the number of revs./min. The knowledge of the value 
of these forces is of importance, for they influencé the design of 
the machine, the life of the tool, the deflection of the 
workpiece, &c. 

The cutting action creates heat at the working tip of the tool. 
Temperatures up to 1600°C (burning steel chips) are reached in 
the case of grinding. When using cemented carbides the tempera- 
ture at the tip rises very quickly to between 600° and 800°C 
(red hot). This softens high-speed steels and changes the surface 
of the workpiece, creating a fragmented, non-crystalline and 





* Paper read before a joint meeting of the Institution and the Society of Engineers 
and Metallurgists, Sheffield, November 15th, 1941 (Vol. XXI, No. 2, February, 1942). 
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MATERIALS, CUTTING TOOLS, AND MACHINEABILITY INDEX 


amorphous layer which forms a rough surface. For this reason 
the question of coolants is of considerable importance if the un- 
favourable influence of these high temperatures is to be reduced 
to a minimum without spoiling the tool. Another factor is the 
vibration which may be created by a combination of very high 
speeds and unbalanced rotating parts and are further accentuated 
by beds and supports which are not rigid and ineffective clamping 
devices on the toolpost. The foregoing are the most important 
mechanical factors for the machining process and they have, of 
course, @ vital influence upon production results. 

The machineability of the standard steels and especially the 
alloy steels exerts a great influence upon production economy in 
all workshops. In general, as the physical properties of materials 
are increased in order to make relidble components, so the 
difficulty of machining those components increases because the 
machineability of the material is worse. A considerable improve- 
ment in production efficiency would be achieved if steels were 
created which could be easily machined and which nevertheless 
had chemical constituents and physical properties which would 
ensure adequate strength and long life when subjected to the 
severe working conditions present in many parts of automobiles, 
planes, &c. 

Nowadays, designers are frequently compelled to design com- 
ponents in which weight reduction is an important factor. To 
facilitate the production of these components materials are con- 
tinually being developed with improved physical properties such 
as higher tensile strength, resistance to fatigue, &c. These 
physicals changes are usually accompanied by considerable in- 
creases in the machineability of the steels so that production 
costs become so high that they create serious limitations to the 
economical manufacture of units such as high-class engines. It 
is further desirable that producers and users of these refined steels 
should co-operate to restrict as far as possible the number of such 
materials. This restriction would lead to greater uniformity of 
composition and physical properties of steels supplied at different 
times and in different places. and would also reduce the cost of 
production. Another aim of this standardisation should be to 
select steels which have the required physical properties combined 
with a mathineability within the economic limits of production. 
It is encouraging to note that in America in the last few years 
steels of high physical properties have been made which seem 
much easier and therefore cheaper to machine than the steels of 
similar physical properties commonly used on the continent and 
in Great Britain. 

The American Standards Association together with the Society 
of Automobile Engineers standardised 284 kinds of steel, and in 
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MATERIALS, CUTTING TOOLS, AND MACHINEABILITY INDEX 


1939 published an interesting book* giving feeds, speeds, &c., for 
the machining of these materials under various conditions. We 
are of the opinion that the data given in this book are no longer 
up to date, for the development of super-rapid cutting tools and 
of cemented carbides has given rise to completely changed 
conditions. 

A standardisation of materials in Great Britain has been 
attempted by the Directorate of Technical Development of the 
Air Ministry (D.T.D.) and the B.S.I. As the D.T.D. has over 
300 specifications and the B.S.1. approximately 170, one naturally 
asks the question: “‘ Are all these specifications necessary? ”’ 

It is appreciated that the requirements of designers must be 
recognised, nevertheless the importance of quantity production of 
steel by the steel maker and of components by the manufacturer 
of aircraft, munitions, &c., must come first. Some reduction in 
the number of specifications must be effected by eliminating 
unnecessary overlapping. Fig. 2 shows the chassis of a good 
American car in which the SAE specifications for 28 of the most 
important parts are given. The same material is often used for 
many parts, but it will be noted that e.g. the materials SAE 
3130 to 3140 can be used for 12 parts, SAE 3315 for 11 parts, &c., 
and it is suggested that they tend to overlap, and since these 
materials (SAE 3130 to 3140) only differ by slight changes 
in the carbon content their number could be reduced in favour of 
standardisation. In the iliustrated example seven materials would 
suffice for 28 components. However, it is true that the steelmaker 
needs the tolerances to facilitate both manufacturing and sales. 


In Germany the number of Cr-Ni alloy steels was reduced from 
60 to 11 by standardisation (Fig. 3). This made it much easier 
to carry out tests, such as cutting tests, within a reasonable time. 
Cutting tests on seven kinds of these materials and for six different 
chip areas, using high-speed cutting tools, based on a tool life of 
one hour, were carried out in order to find the best cutting angles 
and correct cutting speeds. These tests took 14 years, so that it 
will be obvious that if the number of materials were increased to 
200 or 300 the tests would take so long as to be almost impossible. 


In order to keep in step with the continual improvement of 
cutting tools the Research Department of the Institution of Pro- 
duction Engineers started some time ago a comprehensive series 
of tests covering various machining factors, and with the specific 
object of determining the highest speeds for rough and finish 
turning with very good British cemented carbide tools. The basis 
of these tests is one hour tool life, and the range of speeds extends 





* Manual on Cutting Metals (Single-point Lathe Tools), 1939, published by the 
American Society of Mechanical Engineers, New York, N.Y. 
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Fig. 4—Results of cutting tests on alloy steels. 
Tool life depending on cutting speed and chip area. 


from 100ft./min. to 500ft./min. for roughing, and up to 
2,000ft./min. for finishing. By determining appropriate factors 
it is then possible to estimate with sufficient accuracy the economie 
speeds for a half shift of four hours or a full shift of eight hours 
based on the speed determined for one hour. 

The results of a series of cutting tests are shown in Fig. 4. In 
these tests a constant feed of ‘04in. was used with six different 
depths, varying from ‘OSin. to ‘32in. The graphs show how 
cutting speed influences tool life in the case of these six different 
materials, all of which have been tested with the six different chip 
areas, using the most suitable cutting angles, causing the minimum 
cutting forces. 

Each test was commenced with a speed so high that the tool 
life was only one minute, and the cutting speed was gradually 
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reduced until the tool life was increased first up to one hour and 
then up to a full shift of eight hours (about 400mins.). The position 
of the vertical asymptote to the hyperbolic tool life curve gives the 
speed at which the tool has an ‘‘indefinite’’ life. It is desirable to 
know the speeds for eight hours tool life under various conditions of 
cutting because by working at this speed it is possible to arrange 
for the replacement of tools and the regrinding without interruption 
during working shifts. These economical cutting speeds for hard, 
tough materials are also the basis for accurate rate-fixing as 
applied to the heavily stressed parts of automobiles, aeroplanes, 
&c. The physical properties ot the steels are given in the table 
Fig. 8. They vary between 162 Brinell hardness and 55kg./mm.? 
(35 tons/sq. in.) tensile strength for steel EN15, up to 265 Brinell 
hardness and 115kg./mim.? (75 tons/sq. in.) tensile strength for 
steel VCN45. In order to compare the Continental materials with 
the corresponding materials used in U.S.A., the Illinois Steel 
Chicago works supplied large rolls of SAE steels, 16in. diameter 
and from 7ft. to 10ft. long. The steels supplied were selected by 
the suppliers so as to correspond in physical properties, chemical 
analysis, and applications to the Continental steels with which 
they were to be compared. The range of SAE steels selected was: 
2315, 2512, 3130, 3240, 3312, 4615, 5130, 5150, 6130. The 
properties are given in table Fig. 5. 


As these materials were to be used for cutting tool tests the 
large diameters and lengths were desirable in order to have the 
longest possible cutting periods without interruption. Each time 
the tool is brought back to commence another cut, it has an oppor- 
tunity to cool. This may be advantageous for the tool, but there 
is also the disadvantage associated with the shock to which the 
tool is subjected when cutting recommences. : 


The standard ECN and VCN analyses were prescribed for these 
materials, and when these analyses were rechecked before the 
cutting tests, it was found that the steel workers had maintained 
these analyses within very fine limits (see table Fig. 6). 


To ensure uniformity of hardness, Brinell tests were taken for 
each reduction of diameter from 16in. down to 6in. As it was 
not practicable to take such a large heavy test piece to the Brinell 
press for testing each layer of material, a special portable Brinell 
press was used, which was fixed to the lathe on the rear slide, 
thus it was possible to test the specimen without removing it from 
the lathe centres (Fig. 7). Such frequent testing of Brinell hard- 
ness is absolutely essential for successful cutting tests. It is 
imperative to know either that the material is uniform or to know 
exactly how the hardness varies. Our experience has been that 
steel makers find great difficulty in maintaining uniform Brinell 
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MATERIALS, CUTTING TOOLS, AND MACHINEABILITY INDEX 


hardness in such large specimens, and that variations of 10% are 
possible. Further,’ we had in one case hard inclusions (Fig. 8), 
which broke a tool, and in another case surface failures which 
made the piece useless (Fig. 9). So long as the Brinell hardness 
relating to each cut is known, the results can be modified to give 
a rational conclusion. The object of these tests was to try to 
standardise tool angles to give maximum cutting speed and 
minimum cutting forces for any given chip section. Other objects 
were longer tool life and better surface finish. Reduction in 
cutting forces is naturally accompanied by a reduction in power 
consumption for a given speed. This, in turn, is accompanied by 
a reduction in the heat produced, so that the tool edge remains 
cooler and it is not softened so soon. 

One difficulty encountered in these tests was vibration of the 
long specimens when the critical diameter of the piece was reached 





Fig. 7—Transportable Brinell Press on tool support. 


(resonance) and the angle of plan too small. Despite the large 
diameter of 12in. there was ‘considerable vibration in a workpiece 
of 10ft. length (Fig. 10). The use of steady-rests was not per- 
missible since the whole length of the specimen had to be turned 
without interruption. Above and below the critical diameter the 
vibration ceased. 


Deep roughing cuts, such as those shown in Fig. 11, where 
the chip area is 1°5 sq. in., are undesirable. Such a chip taken 
from a material with 210,000lb./sq. in. machineability index at a 
speed of 10ft./min. would require a drive of 150h.p. This chip 
has actually been taken on a giant vertical boring mill. Although 
such chips are possible, the modern trend is to reduce the material 
allowance for machining to the absolute minimum, so that chips 
are as small as possible. Where deep cuts have to be taken it is 
desirable to adjust the feed in order to give a depth to feed ratio 
between 6:1 and 20:1. Such thin, flat chips bend easily, and 
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consequently give rise to smaller power consumption and increased 
tool life. It is important that the designer should arrange for 
castings and stampings to have the minimum machining allow- 
ances. Some parts, of course, such as the shaft of a steam turbine 
or a Diesel engine, may have large steps which call for heavy 
roughing cuts in the machining process, but this must be the 
exception and not the rule. 


The vibration which occurred in the large (12in.) diameter 
specimen was found to be partly due to incorrect plan angles of 
the cutting tool (Fig. 12). With angles larger than 43° vibrations 
ceased almost for all diameters; thus it is clear that the British 
practice of using plan angles above 43°, as indicated in tool makers’ 
catalogues, is justified. Increase of the plan angle (from 40° to 
90°) decreases the downward pressure and the backward pressure, 
and has no significant effect upon the feed force. 





Fig. 8—Hard inclusions, which Fig. 9—urface fallures. 
broke the tool. rf 





Fig. 10—Heavy vibration marks Fig. 11—Giant roughing chip of 
on surface on behalf of critical 1.5 sq.in. area (1,000mm.2), about 
diameter and wrongly ground 150 tons pressure. 

tool. 
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MATERIALS, CUTTING TOOLS, AND MACHINEABILITY INDEX 


As the result of these tests six combinations of tool angles in 
Germany were standardised (Fig. 13) in connection with the most 
used materials to be machined. A proposal for the British 
nomenclature is made in Fig. 14. 


In America there exists also a proposal for the standardisation 
of the tool nomenclature (Fig. 15) containing only the symbols 
for the different tool angles in common use. It differs from the 
German in the essential item of the top rake angle. In the United 


ror we 





—~e Pion ongle. a. 
Fig. 12—Influence of angle of plan to vibration and forces. 


Kingdom no such standardisation has yet been undertaken, but 
the catalogues of 10 leading tool making firms show that the 
same shapes are in common use. In effect, the standardisation 
of tool angles and tool shapes exists in Britain, although it is not 
officially recognised by the B.S.1. The tables Fig. 16 compare 
the shape, material, clearance angle, top rake angle, cutting 
angle, &c., for both crank rourid nosed turning tools and bar 
turning tools made by various firms. The shapes for e.g. 15 
standard tools which should be supplied to every turner have 
been determined (Fig. 17/18), and there is no doubt that a com- 
mittee of steel workers and important users, such as manufacturers 
of automobiles, aeroplanes, commercial vehicles, railway stock, 
electrical machinery, machine tools, &c., could be formed, and 
could determine in a very short time standardised angles relating 
to the accepted tool shapes and the various materials to be 
machined. Such a standardisation would be of great benefit to 
both makers and users of cutting tools. The shank size is limited 
by the distance between the centre line of the lathe and the top 
surface of the tool slide on which the tool must rest. Within 
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Fig. 13—Standardisation of tool angles in relation to materials in Germany. 





TOOL ANGLES FOR VARIOUS MATERIALS 


Clearance | Wedge Top Rake 








Angle | A _ Angle Class of Material to be Machined 
a f | = 
deg. deg. deg. 
6 84 0 Chilled Iron and Very Brittle Brass and 


Bronze. 





Steel and Cast Steel of more than 45 
tons per sq. inch Tensile Strength. Hard 
8 74 8 Cast Iron with Brinell Hardness Hn of 
| more than 220. Cast Brass, Bronze 
and Yellow Brass. 





Steel and Cast Steel of 32 to 45 tons per 
8 68 14 sq. inch Tensile Strength. Cast Iron of 
Brinell Hardness Hn of less than 180. 

Soft Yellow Brass. 

















8 | 62 20 Steel and Steel Castings of 22 to 32 
‘3 = tons per sq. inch Tensile Strength. 

8 | 55 27 Tough and Soft Bronze. Very Soft Steel. 

10 40 40 All Soft Metals. Pure Aluminium. 








these limits the tool shank should be made as strong as possible 
in order to eliminate vibration. The similarity of round, square, 
and rectangular shanks made by British tool makers is shown in 
Fig. 19a, b. For comparison, practice of five American firms is 
also given. 
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The material used for tool shanks should be good carbon tool 
steel of at least 60 tons/sq. in. tensile strength. Even this grade 
of steel is not adequate for high-speed roughing cuts on tough 
Ni-Cr steel. In the latest tests carried out by the Research 
Department it was found that when roughing Ni-Cr steel with 
approximately 34% Ni and a. Brinell hardness of 320 the front 
edge of the tool shank was worn down about jin. after only one 
hour’s test, consequently we recommend that for these circum- 
stances special shanks should be used having a tensile strength 


of 80 to 90tons/sq in. 
a ror } fe 





SectionNN®. /’tv 
4 . 
wn : 
an 
None: 
2,2 


a = Clearance Angle \ = Back Rake Angle 
(Perpendicular to Cutting v = Cutting Speed 
edge) a = Cutting Plane 
a,= Front Clearance Angle b = Machined Surface 
a,= Side Clearance Angle ec = Main Cutting Edge 
8 = Tool Angle d = Clearance Plane of Back 
y = Top Rake Angle Cutting Edge 
56 = Real Cutting Angle=a,+ 8 e = Top Rake Plane 
e = Angle at Point f = Clearance Plane of Main 
k,= Cutting Angle in Plan Cutting Edge 
(Setting Angle) - h = Height of Cutting Point 


k,= Back Setting Angle 
Fig. 14—Proposal for British Nomenclature. 


In the tests at present being carried out by the Research 
Department the effect of changing cutting angles upon the forces 
on the tool was determined by means of tool dynamometers. ‘Two 
dynamometers are used: a small one shown in Fig. 20 for measur- 
ing cutting forces down to 3lb., and a large*one, Fig. 21, for 
measuring cutting forces from 200|bs. up to 3 tons. The design 
of the mechanical part of these two dynamometers is shown in the 
sectional drawing, Fig. 22. The arrangement of this dynamometer 
is similar to that of the Schiess-Defries dynamometer, but some 
changes have been made which were essential to enable the new 
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S. C.—Side Ciearance 
4+. E. C.—End Clearance 
F. C.—Front Clearance 
& flonk. S. A.—Shear Angle 
S. R.—Side Rake 
B. R.—Back Roke 
aa Stee flonk —— F. R—Fillet Rodis 
ng and tool. 
FC. N. R.—Nos2 Radiws 
Nature of materialto Front clearance. Side clearance. Side rake. Back rake. 
be machined. “F.C.” “2.6.” “aR.” “aR.” 
Cast iron—soft,............ SUOS .cce BOOS cece 4—8 0-4 
Cast iron—hard............. Cae ccck Bae was. “Oe -= 
Bomab-atee] ....cccccccccccces 3,5 i hee 3—6 a 
Cast nickel iron ........... Die cae Bae 3—6 —_ 
Chilled cast iron .......... ne po 3—6 — 
Bialteahte IFOM .....cccccess 3,5 >. Bom 4—8 0 4 
WelicW BEAGS 2... cocccced ho See i 0 = 
Ordinary bronze ........... S«s o Bae 4—8 _ 
Bronze alloys ...........+-- 4,6 Bae 8. .... — 
Cast aluminium ........... 6,, 8 3,5 10—20 .... 10—20 
Aluminium alloys .......... on. i 10—20 .... 10—20 
Non-metallics .............. 6 ,, 8 3,,5 6—10 .... 236 


Fig. 15—Proposal for American Nomenclature. 
Clearance and rake angles. 


electrical elements to function correctly. The electrical unite for 
both dynamometers have been recently developed and have been 
made by British firms. By means of these dynamometers the 
oblique cutting force is resolved into three components, each of 
which are measured separately. The main component is the 
vertical downward foree (Fy), which determines the power required 
to carry out the cutting process. There are also components in the 
direction of the feed (B) and of the shank (C), which, according 
to the Schlesinger criterion, determine the tool life, but do not 
affect the power consumption perceptibly. The three components 
are mutually perpendicular. Changes of top rake, side rake, or 
clearance influence these cutting forces, and the instrument 
indicates clearly which angles are most suitable for any given 
material. Each material requires different angles, but it is often 
possible to group a number of materials together for which the 
cutting angles are sensibly the same. This is very desirable 
because it is not practicable to supply a machine tool operator 
with sufficient tools to have different angles for each material 
which is to be machined. By suitable grouping of the materials it 
is possible that about six different sets of tool angles will prove 
sufficient to cover the whole range of materials machined, from 
the hardest cast iron to the softest white metal (see Figs. 18 and 
16). Only by tests such as those described above is it possible 
to determine the four main cutting angles, namely: clearance 
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angle a, tool angle 8, top rake angle y, and angle of plan k (setting 
angle). 

Before effective standardisation of the values of tool angles can 
be made it is desirable to have a standardisation of nomenclature. 
All engineers should use the same names and symbols for the 
various angles, planes, and forces relating to cutting tools (see 
Fig. 14). The necessity for reducing tool shapes to the absolute 
minimum is accentuated by the increasing use of cemented carbide 
tools. If these tools are to be manufactured on an economical 
basis for small workshops, standardisation of tip shapes is essential, 
otherwise the cost of introducing these tools will be prohibitive. 
An ordinary tool with a shank lin. x in., suitable for a moderate 
sized lathe, has an average cost of approximately 25s., so that 
the cost of the tools required for a workshop of 20 machines 
and operators, allowing between 20 and 30 for each operator, and 
a similar number in stock, would be approximately £1,400. If 
a director is convinced that he can increase the output of his 
20 machines from 30 to 50% by using modern high-speed tools 
he will not hesitate to buy them. Fig. 23a, b, show the number of 
tools necessary for 20 workers engaged on both roughing and 
finishing operations, and show how these tools, ordinary and 
special, should be distributed among the men and in the storeroom. 

As the example refers to an old workshop, high-speed tools were 
mostly introduced and only a few tungsten carbides. Because 
ordinary high-speed or suver high-speed tools are generally 
hardened by the user himself, it is to be recommended that the 
hardened and ground tools are checked for correct hardness by 
the Rockwell or Vickers hardness tester (Fig. 24). 

Standardisation of the shapes of cutting tools will not in any way 
handicap good steel makers. There is no doubt that although tools 
may have identical shapes they will have very different tool lives 
and efficiencies, depending upon the grades of steel used. The 
individuality of the tool makers will be expressed in the grades of 
steels and their heat-treatment, and not in variety of tip form. 

Tool life depends on: (1) cutting speed, (2) machineability of 
the material, (3) the chip cross section. Cutting speed and tool 
angles are interdependent, and the best angles and speeds for a 
given material can only be specified when the machineability of 
that material is known. The definition of “‘machineability index’’ 
is based on the formula Post, tal = N, where I= the machineability 

33,000 x 
index (specific cutting pressure in kg./mm.? or lbs./sq. in.), 
N=theneth.p. of the motor, v=the cutting speed in f.p.m., » =the 
efficiency of the machine, and q=the chip area. The chip area is 
given by the depth of cut x the feed per rev. or perstroke. Generally 


77 





-(8T 7sue4 -up-be/su04 
OG 2040) s8ur210j pus 
9-p | ‘e9urdueze ySnou faeqQ HOST 


SETI 


*ezuorq 
aoydsoyd ‘uorz yqInory 
*up+bs/su0y gg 
*{[9e4s uUMyPeUsA oTIOIYD 
*uz+bS/su0y Gg‘ Tee3s 4SBO 

: *ezuoug 
*s861q 34j0S°4S80-SsRIg 
*up*bS/su04 Sp-ce 
pue Ge-Gg ‘T9048 uoqseD 
*up+bs/su0y 06 % O4‘SS 
*[e048 sUO“YS TOXIN 
%gzl ‘T9946 esouvsuey 
*ut-bs/su04 G9T 
‘T9036 peeds qty 
pevsepasy-uosy aq {se0d 
‘oTQweTTau ‘peTTryd 
*Utag OSZ-O8T UOLE 7689 
*Ut2g OOP-OGZ UOLT 3889 
*Tezowuny -uy*ose/su04y 
G9-SS puBe -ut-be 
/SU0{G$SG-GpP* T9946 TOQuBd 
SUOOTTTS UST ‘uarT 46eD (@2740N) 
ICATOD B SeUOLS 


cumolg F U34Ts 


















ms, 


ENGINEERS 
nosed turning tools of various firms. 


PRODUCTION 
78 





Fig. 16. 


OF 
Shapes and angles of crank round- 


+09 ® eusL0QEg 








(Aottesteg) 
P3T°09D BF AMojTeg angyay 








INSTITUTION 


(Aotopay) 
*PYI 240q40H POrsTY 


my 
4 


THE 








Shapes and angles of bar turning tools of various fir 


(AoTe0eg) 
PIT-d1op Tees YerTsug 








(© bUSTTY 3e%g) 
P31°00 F USTTY 1829p; 














Te F203 8H 



































Ki 
mB 
Q 
a 
— 
> 
& 
— 
| 
= 
[==] 
< 
& 
ia 
_ 
ise] 
13) 
= 
a 
Qa 
a 
< 
n 
a 
° 
° 
aH 
o 
A 
— 
BH 
& 
~ 
oO 
n 
= 
= 
— 
o=] 
es) 
&B 
=“ 
= 





(390 Tm) 
*PIT‘UOIWTH *d 





*Utdd OSZ-O8T YALE 4889 
T9036 esauszusW ¥ZT 
-Op- éeT-T6 
-Op- 06-£9 
-uy-bs/eu0, g9-Lb 
Tee1g AOTTY PUB “4D-EN 
*“Ufag OST OF Wary 46RD 
‘uy’ bs/e404 
B9-eG Wors [9945S 
*6u0} €9 JO [9948 4988p 
~ ry w SS-TR URQas ,, 
*ut-bs/su0z OF 03 dn [e996 





*dosses/ztueyng 





*(qowym) 
*-paTfuemyota ‘O°"y 





*sfoTl@ wnysusunty 
*e8euq Qjos ‘ueddog 
*(@T;euey -ut-+be/eu0y 
OS 0} dn)-93e seToymoTa 
‘eT9Oe8 Wous Seoul [TB OW 
see [2 
pus eyetTe ‘uory 4svo 
peuserd esotTo ‘Aerd 4jog 
*i8q pues e8upF10j [e048 
»®tTIq4e4g, Pus sseTUTEyg 
*esuOIT 4989 
AOTTS [epoeds puwe pert tyo 
+ (@T feuez-uy-be/euoy 
OG 10A0)*99e*SeTOYMOTQ 
‘eTsos Woul Sery TeQOW 
*(eT}sue4-us-be/su0y 
OS 03 dn) sZusSu03 pues 
*‘ePuydueys y9nour ‘ueq YORVTE 
(UW GT) Tee3e esousaucyq 
*ST@e4s AOTTS@ eT {su9q 
QITH *S3ut Vee Tee4S 
-(8[ TSsue4-uy-be/sa04 
OS 2040) s3ur2103 pues 





























‘eS9urdmeys ySnou ‘1Bq HOBTG 





sumolg F U34TZ 








Fig. 16. 
nd-nosed turning tools of various firms. 


Shapes and angles of bar turning tools of various firms. 


Shapes and angles of crank rou 


79 








VTUTSwnsrrTey- won 

















WOH 


Sg , ” 
NN ¥O499S- 





4. 
08 Oy Soy 














z 
al 
2 
— 
S 
z 
a“ 
z 
° 
— 
& 
12) 
2) 
a 
° 
ms 
io 
be 
° 
Zz 
° 
— 
& 
=) 
& 
~~ 
& 
m2 
a 
-_ 
& 























38 P70 Soy “ayo we "‘ayoy Joy 











MATERIALS, CUTTING TOOLS, AND MACHINEABILITY INDEX 

































































Fig. 18—Shapes of internal and threading tools. 
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we take n="6 as the average value for ordinary machine tools, then 
1 Vv 
33,000 x ‘6=20,000, and the formula becomes S000 = The 
areas of chip are inscribed in Fig. 4. For ease of comparison the 
feed per rev. was kept constant at ‘O4in., and care was taken 


: depth 
to keep the relation of 7 greater than 4:1 for roughing cuts. 


This rule has been adopted for all these Continental cutting 
tests, with the exception of the two smallest chip areas. 


The machineability index is the figure which determines the 
maximum permissible cutting speed for any material when finisk- 
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Fig. 19 (a, b)—British and American shank sizes. 
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Fig. 20—Small tool dynamometer Fig. 21—Large tool dynamometer 
from 4b. to 1.2 tons pressure. from T00lb. to 3 tons pressure. 


ing or roughing with selected chip areas, and when using a givel 
kind of tool with correct cutting angies. 

The machineability index I was determined by dividing the 

; ‘ : F 

measured vertical force F,, by the measured chip area q:] = — 

q 

The vertical force is directly proportional to the h.p. for the par- 

ticular cut concerned. , Fig. 25a, b, show that this machineability 


index I (last column) is fairly constant over a wide range of chip 
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Fig. 22—Sectional drawing of tool dynamometers. 
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2 Orper TABLE FOR STANDARD HicH-Sprzep Toots ror 20 LaTHEs 
Number of tools. service and stock 
Turning| Shape Section For soft and semi- | For hard steels; For For bronze and Total number of 
opera- of shank, steels ; tensile strength,| cast yellow brass tools 
tion Ins. tensile strength, 33-45 tons | iron, 
22-32 tons per per sq. in | Brinell 
8q. in. | hard- 
ness 
number, 
less than) 
115 
High- | High-|Tung-| High- | High- | Tung- | High-| High-| Tung-| In use| Stock | Total 
speed | speed| sten speed | sten | speed | speed| sten 
tools, | tools,| car- | tools, | tools, | car- | tools, | tools, | car- 
“tough” |hard”| bide | “tough” |“‘hard”| bide |"tough"|“‘hard”) bide 
rough- | finish-! tools, | rough- | finish- | tools, | rough-jfinish- | tools, 
ing ing | tons ing ing tons ing ing | tons 
per sq per sq. per sq. 
tensile} tensile tensile} 
} trength ecrength 
Rough- %-I | 28 (1499 28 (14)* 14 (7)*| 14.(7)° 84 | 42 | 126 
ing, right- %-1e | 8 (4) (4) | 4(2)| 4(2)| 42) 429° 32 | 16 | 43 
hand 1-1% | 42 4(2) | 20)| 20) 12] 6 | 18 
Rough- S-| =| 14.7)" 14 (7)® | 14(7)*| 14.(7)° s6 | 28 | 8¢ 
ing, left- 4-145 | 4 (2) 4 (2) 4(2)4 4 (2) | 4 (2)*) 4 (2)% 24 12 36 
hand Pale | 20 2(i) | 2(1)]) 20) 8 4] 12 
Finishing h-! 
& %-l Ye 
1 1% | | 
Peet 5 " 
‘acing, \ M-tie | 24 (14) 28 (14)®| 14 (7)*| 14 (7)* 84 | 42 | 126 
right- - | 8(4) | 4(2)] 4(2) | 4(2)% 4 (2) 32 | 16 | 48 
hand = 1-5 4Q) 4 (2) 2(1) | 2(1) 12 6 | 18 
] | 
Facing, %-| 14 (7)* 1s (7° | 14 (7)*| 14 (7)% so | 28 | 84 
left %-1he | 4 (2) 4(2) | 4(2)) 4(2) | 4(2)9| 4) 2 | 1 | 33 
hand 11% | 2 2 (1) | 20)! 20) a] 4] 2 
Boring ? % | 12 (6)°| 12 6 | 18 
te | 12 (6) 12 6 | 8 
% | 12 (6) | 12 6 | 2B 
y >, | 12 (6) | 4 (2)* 16 | 6 | 24 
i | 2(2)| 4 (2) 6 4 | to 
Vis _| | 2(2)} 4 (2) 6 4 | 10 
Boring, 9 * | 12 (6) 122 | 6 | 18 
facing 3 12 (6) | 12 6 | 18 
4 12 (6) | 12 6 18 
» 12 (6) 4 (2) 16 6 | 24 
\ | 202)| 402) 6] 4] to 
| | Totals! $82 | 279 | 831 



























































areas for both turning and shaping operations. If these indices were 
known for each material they would be of considerable use in the 
rate-fixing office. The rate-fixer would be able to specify the cutting 
speed, the chip area, the tool to be used on any given lathe, shaper, 
or other machine tool. The index would also provide another objec- 
tive for the steel maker, who would attempt to produce steels 
which had not only given chemical analyses and physical 
properties, but also machineabilities within economic limits. The 
index the easier the material 


© The numerals in brackets denote the number of tools in stock. 


lower the machineability 


machined, and the more satisfactory is that material from the 


Fig. 23a. 


manufacturers’ point of view. 


During the years 1940 and 1941 roughing and finishing tests 
have been carried out by the Research Department in the work- 
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Orprr TaBLe For SreciaL Rapip Toots ror 20 LATHES 7 





Number of tools: in use and in stock 




































































Turning Shape Section of For steels, cast iron, and bronze ‘Total number 
eee i 4 Rapid, Rapid | Tungsten In use Stock Total 
me. “tough” “hard” carbide 
roughing finishing | tools 
} tools tools | 4 
Round- ’ re ‘h 10 5 15 15 
a Me 10 $s 15 15 
She 10 5 15 15 
5 3 A ie —_ 
Gaul wie - de® 10 5 9 6 1 
_— = ! ‘le 20 10 . 20 " 39 
— hy 10 5 9 6 5 
SECT» % xl | 
r t ‘le 
G vi “* 20 10 20 10 30 
—_, YN 10 5 ; 9 6 4s 
left-hand 
sect« % x! 
Radius , [re te 0 P ‘s +5 
tool The 6 3 9 
SECT.= Sxl | 
Internal f. ‘be 6 3 5 4 9 
grooving he 6 3 5 4 9 
(sharp) She 6 3 5 4 9 
bel | sect¢ ~ x 
Internal |. Ys 5 5 5 
grooving Me 5 5 5 
(round) ° 
= SECT.9 = ¥, ee 
Threading a) | * | 16 8 sl se 12 30 
(U.S.A) | 9+ h } 
‘Threading q | s 10 6 6 11 ll 22 
(Whitworth) Sy } | o= hk : 
Threading k= 0,082 4 2 2 4 
(Acme) 0,087 4 2 2 4 
iey ) O.1h3 4 2 2 * 
; 4 2 2 + 
t 0,165 4 3 3 4 
| SECT. = fp 
| | | Touls | 121 | 175 296 














Fig. 23b. 


shops of the L.M.S. Railway Company at Derby. For these 
experiments a testing lathe with an average h.p. of 30 and a 
maximum of 48, and with an infinitely variable speed ranging from 
20 r.p.m. to 730 r.p.m., was used. The tools used in these tests 
were hard cemented carbide-tipped tools of first-class British 
make. The materials machined were: (1) 36 tons/sq. in. heat- 
treated axle steel, (2) 60 tons/sq. in. hard manganese steel (S), and 
(3) 80 tons/sq. in. 3% Ni-Cr steel (N). Fig. 26 gives the analyses of 
these steels. We found the machineability index for SU material 
and NU material was approximately 210,000lbs./sq. in., and for 
the SJ and NJ material, which was much harder, the index was 
approximately 400,000lbs./sq in. Using the same tool, the same 
shape, and the same angles, it was observed that the cutting speed 
for one hour’s tool life for the S material was approximately 
200ft./min., and for the Ni-Cr material approximately 180ft. /min. 
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Finishing cuts are at present in progress, but the preliminary 
tests show that with finishing cuts ‘04in. deep and ‘Olin. feed 
speeds between 400ft./min. and 800ft./min. were attained, and the 
machineability index rose to values as high as 830,000lbs. /sq. in. 
(Fig. 27; Test Nos. 21 to 24). A comprehensive report of the 
Research Department is in course of preparation. 

In cutting Ni-Cr steel at approximately 180ft./min. with a chip 
section ‘375in. deep, ‘042in. feed (see Fig. 27; Tests 33 to 39), we 
encountered the difficulty of swarf removal (Fig. 28a, 28b). We 
are of the opinion that the only safe practical method of swarf 
removal is by so shaping the tool that no dangerous swarf is 
created. The chip breaker notch can be ground in the tool 
without changing the general form of the tip. It is obvious that 
the depth, width, and inclination of the chip breaker notch vitally 
affected its efficiency. These factors form the subject of a special 
research now being undertaken by the Research Department. 





Fig. 24—Checking the correct Rockwell hardness of high-speed tools. 


During the tests mentioned above we were able to change from 
the long dangerous flowing’ chips shown in Fig. 28 (a) to the slow 
coiled chips shown in Fig 28 (b). The diameter of the chip coils 
can be regulated by altering the chip breaker. The most con- 
venient form of chip fiow is that in which it passes steadily past 
the tool support without touching the workpiece or endangering 
the operator. The saw-like teeth on the chips are dangerous (see 
Fig. 11) both to the workpiece and the operator, and in the case 
of tougher materials have an adverse effect upon the tool shank. 
For this reason it is desirable to keep the chip coils sufficiently 
small to enable them to remain within the tip length and not to 
rub against the tool shank. When taking roughing cuts with a 
cutting speed of 200 f.p.m. and a I}in. diameter chip coil, a con- 
tinuous coil about 40in. length per minute was created. If this 
process goes on for one hour we have 2,400ft. of chip, whereas 
when the chip is not coiled, but is straight and flowing, we have 
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to handle 11,000ft. of chip. One should not overlook the fact that 
these chips are very hot (often between 300° C. and 400° C.), so 
that the temperature alone constitutes a source of danger. It is 
not unreasonable to-say that in a great many shops the problem 
of swarf disposal constitutes one of the greatest hindrances to the 
extended use of cemented carbide tools. We have found that all 
artificial chip breakers, brazed, welded, or screwed to the tool or 
toolpost, are inferior to the natural chip breaker ground in the 
tool tip. Some artificial chip breakers frequently result in the 
formation of short flat chip spirals, which tend to spring away 
from the workpiece as they break off, and constitute an added 
danger to the machine operators in the vicinity. 

Tests have been carried out on the Continent to try and relate 
Brinell hardness to machineability and tool life for nickel-alloy 
steels (Fig. 29). The horizontal axis of this graph represents the 
Brinell hardness and the vertical ordinates represent the cutting 
speed in ft./min. based on a tool life of one hour. The graphs 


Raw Materials. 
(a) S-materiel - 60 ton/sq-in- tensile- 
2 kinds of S-material were provided in round bars, 12” dia. approx. 4° 


long, heat treated. 





ANALYSIS 


MAKFR | Die} C |Mm [Cr | si | Ni s| P Brinell hardness 
Declared Checked 
by client by R-D. 














(1)]J] 12" ] -36 | -95 | -08] -19).18 |-029 | .036 | 179/197 









































| (2)}u] ae] -s9] 89] - |-207] - |.04s | -044 275 217/235 





(b)’ Chromium-Nickel Steel-8C ton/so-in- tensile; heat treeted. 















































ANALYSIS 
. T Bri 
waren | piel clin] cr| m | st] mls |p | erinetl 
| | Declared} Checked 
T j 
(1y{z | s|-29].56]1.27| 3.27 | .26 |.42 |.023!-028 | s62/s75 [ssz/az9 [not uniform 
| | | | very herd 
| | scale- 
7 oo ee 
(2)]U | @*|-31|-57] -72| 2.74 wee oon os) ae) 39 | 
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(c), Axle Stoel - 36 ton/sq-in- tensile; hest treated.850°cocled in ofr. 





MAKER | Dia Ma si Cr} Ni 
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R 6.26]. ¢| -15 -|- 





Fig. 26 (a, b, c)—Analyses of S-material, Cr-Ni steels and axle steel. 


88 





rh =~ 


ote set at tt bet 200 OM ile 





MATERIALS, CUTTING TOOLS, AND MACHINEABILITY INDEX 


represent a comparison of the German Ni-Cr steels with the corre- 
sponding American SAE steels. The SAE steels are represented 
by four numbers and the Continental steels by letters and the 
percentage of nickel. The Continental ECN and VCN groups 
are covered by the American steels 4615, 3130, 3240, 5130, 5150, 
3312. The analyses of the American steels are given in table 
Fig. 5. One group of steels, 3130, 5130, and 6130 appears in two 
Brinell positions on the graph. It was found that materials of 
two different degrees of hardness had been supplied and machined, 
but the tool life remained approximately the same. It would be 
interesting to continue these tests and discover whether there is 
a definite relation between the Brinell hardness of alloy steels 

































































Test | Tool . Piece Speed | Depth Fesd |Gross|‘Toot tirel a = 
No- | No. | Mark dia- A input cuttird ld. Romsrxs 
*t/min- in- in- | HP. |min-jsec-|rorce. ler s¢in| 
lbe- 
1 28235 U 12° 22Q | -157 |-042 114.6 24 | 1460 221 |Machine stopped 
R |S-mat. Tool badly 
daneged- 
2 28236 2s bad 225 +157 | -042 | 14-6 5 |} 10 | 1430 216 |dulled ené 
R * |reground- 
3/7? «=+| 28233 ° a3” 212 +156 | +042 [14-6 | 62 | Sl | 1460 220 |more then en 
s hryeconomics) 
good cuts life. No chip 
1* dia 8"long | breaker. 
8 28233 ™ 10-44" 155 +313 |-042 | 20.5 1 Si 2910 222 Chip breaker 
s ; 2015 x 5 
3? 
9 |28233/ * | 10.44" lettemp-| -313 |.042 |Not Mach. stopped; 
s ted 200 meas- tool demegod. 
ured. 
ll 28232 ° 10.44" 226 +313 |-042 124 .6 9 45 | 3400(4%) One hour 
Ss tool life. 
1246 9-816" 212 | -448 |-042 Sly Sl | 31 | 3630/ 191 |Tool shank 
es ” to to to worn out. 
177 5-4" 195 | -517 |.042 |48 4630 
__18 
21/ 28236 U 8" 400/ +040 |-0104/6.7/ | 24 - 330 830 |Finish cut 
24 R Cr-Ni 820 13.4 tool dulled 
sd 28233 A ° _ Unmanagesble 
23} $ 180 | -188 |-042 ]13-3 | 10 | 43) 1585 204 |chip-Continuove 
flowing chip. 
29 * be 180 +372 |-042 |23.4 - 50| 2860 184 
30 2c22e " 7-126" 180 +375 |-042 = - 20} 2860 184 |Seme long 
s chip- 
31 28233 Ss a8 oh 
33 Speciel ch 
/32| s . 195 | .375 |.042 j24.7 | 2 | 45 aniaiee’ 
33, |2aese 170/ 
33 s = ad 190 375 |-042 |24 56 
40 22236 J nd 112 +375 |-021 [15-7 2 
R |CreNi 
41, |2e232] * | 4-94"/] 111/ | -375 |-021 [16-5/ 2201 completely 
45 Ss 4-1955% 174 26-8] 14 20! 35) 429 jiestroyed. 
| Shenk Hg 197 



































Fig. 27—New roughing and finishing test of the Research Department. 
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and tool life and machmeability. If such a relation exists the 


( 
Brinell hardness would constitute a simpler index of machine- 
ability than the present machineability index based on force per ( 
unit area of chip cross section. This is essential for the rate-fixing 
department. 


The final series of tests was made to determine the effect of 
coolants (Fig. 30). The material machinéd was VCN 35 which is 
very hard (235 Brinell), heat-treated material. First the tool was 
used dry with a cutting speed of 112ft./min. but the tool life was 
only a few seconds. When the speed was reduced to 96ft./min. 
the tool life rose to three minutes, and when the speed was 
reduced further to 80ft./min. the tool life rose to six minutes. 
Soap water was then applied at the rate of ‘25 galls./min. and the 
tool life for the three speeds mentioned above rose to 2 minutes, 
10 minutes, and 30 minutes respectively. When the coolant supply 





Fig. 28 (a, b)—Swarf removal; dangerous and safe flowing chips. 


was increased to 2°5 galls./min. there were further increases of 
tool life to 4 minutes, 17 minutes, and 43 minutes respectively. 
Finally, with a coolant supply of 5 galls./min. the tool lasted 
44 minutes, 18 minutes, and 50 minutes. The graph shows that 
further increases in coolant supply do not have any marked effect 
upon tool life for with a cutting speed of 80ft./min. the tool life, 
using 7} gallons of coolant per minute was 53 minutes, and that 
using 10 gallons of coolant per minute was 54 minutes. These 
tests show conclusively that coolant should be used for all rough- 
ing cuts and that the optimum quantity of coolant is approximately 
5galls./min. The tool used in the above tests was an ordinary 
18% tungsten high-speed steel tool. Similar tests are required for 
the super-rapid steels and cemented carbides. 

It is desirable to protect small diameter specimens from 
deformation and tool points from softening by the use of ample 
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coolants, but it is essential that the coolant flow shall commence 
before the cutting action begins. When a cemented carbide 
commences cutting at, say, 200ft./min. the tool tip is red hot in 
a few seconds, and if it then comes into contact with cold cutting 
fluids, cracking will occur. 

Another result of these tests is that tool life is greatly increased 
by the 30% cutting speed reduction from 112ft./min. to 80ft. /min. 
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Fig. 29—Relation between Brinell hardness and machineability. 
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It is advisable to wait until reliable information regarding the 
effect of coolants is available before a comprehensive determina- 
tion of machineability indices is made with reference to tool 
angles, cutting speeds, and material machined. 


The practical aim of all these tests is to provide reliable data 
for the rate-fixing department. In general, steel must be 
machined before it is of practical use, and under conditions such 
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* MATERIALS, CUTTING TOOLS, AND MACHINEABILITY INDEX 


as the present, when speed and production are of utmost 
importance, it is desirable to have materials which, though tough 
and hard, can be easily and rapidly machined. 

The results of tests made for Continental automobile makers 
are given in Fig. 31. Thirteen different kinds of steel, ranging from 
ordinary mild steels to very hard alloy steels, are shown in the table 
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Fig. 32—Efficiency of twist drills. 
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arranged in five groups, distinguished by different cutting speeds. 
The cutting speed is the most important factor to the rate-fixer. 
He knows the cutting angles and tool materials which are 
standardised in his workshops, and if he knows the machineability 
of the steels his computations will correspond with the actual work 
which is subsequently carried out in the workshop. Furthermore, 
when the workman and foreman attempt to carry out the work 
at the prescribed feeds, speeds, &c., they will find that they can 
do so without trouble, and that the work is within the capacity 

















Fig. 33—Drill performance tester Fig. 34—Drill checking instrument for 
for (a) torque, (b) vertical thrust. (a) Angle of relief, (b) cutting angle, 


(c) symmetry of cutting edges. 


of the machine tool, and the workman, if he uses his tools to 
their fullest extent, is able to earn a satisfactory bonus. (Compare 
Figs. 13, 16, and 23.) 


Twist Drills 


The twist drill is probably the most used tool in the workshop, 
and as a rule it is used in the hands of comparatively unskilled 
operators. For this reason the correct grinding of twist drill points 
is essential if high efficiency is to be maintained (Fig. 32). The 
twist drill grinder and its operator must be such as to ensure the 
correct angle of point, which varies for different materials between 
90° and 120°, and also the correct angle of relief. Furthermore, 
it is desirable to select drills with a suitable helix angle of flute. 
A good twist drill grinder is essential if the tip angles of relief are 
to be correctly maintained. Most workshops use the same twist 
drills for cast iron, mild and hard steel, brass, bronze, and light 
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metals, but for high efficiency it is advisable to have at least three 
different types of flute, combined with different angles of point and 
relief, for: (1) cast iron, (2) steel, and (3) soft metals, such as 
brass, copper, aluminium, elektron, &c. 

To determine the machineability index for drilling operations is 
a problem of great importance. The influence of correct grinding 
is very great. This fact was clearly shown by a series of twist 








(s) Cylindrical Cutter with Small Pitch 
(exial key) 

(b) High Power Cutter with Lergs Pitch 
(radial driving slots) 

(c) High Power Cutter with Lerge Pitch 
(axial key) 

(ad) Very Coarse Pitch for Light Metals 
(1000 feet/min. for Aluminium) 

(e) Cross Teeth Cutter with Large Pitch for 
heaviest Cuts - Steggered- 
(Doubdle-Sided Redial Driving Slots) 

(f) Cross Teeth Cutter for Mechiaing Materials 
of Swall and Moderate Resistance. 


Fig. 35—Various kinds of modern milling cutters. 


drill tests carried out in the Research Department of the 
University of Brussels in 1938*, when the number of holes drilled 
without regrinding was increased from 20 to 270 by correcting the 
drill form, speed, feed, and by the use of coolant (see Fig. 32). 
This remarkable increase was due primarily to correction of the 








* G. Schlesinger, Cutting Angles of Twist Drills (Engineer, December 9th, 1938, p. 650). 
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angle of relief. It is interesting to note that the hardness of the 
drill at the tip was drawn from 62 Rockwell C to 59 Rockwell C 
(Fig. 32, 6) during the drilling of the first 10 holes; nevertheless, 
the drill continued to cut satisfactorily for a further 260 holes 
without any significant increase of power, without spoiling the 
interior of the hole, and without screaming. 

In order to carry out these tests it was necessary to have a 
drill performance tester (Fig. 33), to measure torque and thrust, 
and a drill checking instrument (Fig. 34), for testing the form 
of the drill point, including the angle of relief at various radii. 


Milling Cutters 


The milling cutter is another tool which has been investigated. 
Progress in the process of milling is comparatively slow, for 











Teper of Milling Arbor - 4.S.M.E. Standard. 


Fig. 36 (a, b)—Taper and driver of the 
American and British milling arbor 
and spindle nose. 


although milling is usually in charge of skilled foremen, the use 
of the process is somewhat less than that of other cutting pro- 
cesses such as drilling and turning. The object of investigations 
on the milling process is to make the fullest possible use of the 
milling cutters and equipment available. Fig. 35 shows various 
kinds of high-speed cutters, including an ordinary cylindrical 
cutter with small pitch, a high-power cutter with large pitch and 
axial driving key, a high-power cutter with large pitch and cross 
drive, a very coarse pitch cutter for light metals, cutting up to 
1,000ft./min. in the case of aluminium, and two sets of cross 
teeth cutters for heaviest cuts with double-sided cross driving 
slots. The milling progress, which is more complicated than 
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others, is carried out by the cutter driven by an arbor which is 
held in the machine spindle. 

The drive of the milling arbor and its fastening in the main 
spindle are greatly improved in the American standard type of 
Kw 8 
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(a) Cutting action of milling cutter. 

(b) Relation of power to depth gf cut for constant feed. 
(c) Relation of power to feed for verious depths of cut. 
(a) " - “” ” “ 7 “ “ speeds. 

(e) * “ * using various lubricants 


Fig. 37 (a to e)—Forces acting at the tooth of the milling cutter; 
relation between power and depth and power and feed. 
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spindle nose (Figs. 36a, 36b), accepted by the B.S.1. Specification 
No. 739—1937. The three fundamental requirements are: 
(1) centring, (2) clamping, (3) driving. Centring is effected by 
the rear cylinder and by the steep taper, which does not seize. 
Clamping is effected by the rod and internal thread, and driving is 
effected by two dogs situated at the largest diameter of the flange. 
It is unfortunate that this marked improvement of the cutter 
drive is restricted to the parts within the spindle nose, and does 
not include arbor diameters and improved driving methods for 
the cutter itself. The transfer of the torque to the milling cutter 
is as unsatisfactory as it was at the time of the invention of the 


‘milling machine in 1878, due to the small diameter of arbor 


weakened by a single key groove. The load-carrying part of the 
milling arbor still remains weak, and it is this weak part which 
determines the work done by the machine, both regarding quantity 





Fig. 38—Gang of eight heavy cutter 
heads on standard arbor. 


of chips and quality of surface. Ifa strong milling machine makes 
noise, and refuses to take a reasonable amount of chips with a 
well-ground cutter, it is always the fault of the weak milling arbor. 
The drive to the cutter is effected by an axial key or by radial 
driving dogs.- The cutter arbor, which is often quite long, is 
supported by an overhanging arm. Three forces acting upon the 
cutter during the milling process are measured (Fig. 37a) in three 
mutually perpendicular directions—horizontal, vertical, and axial. 
Other factors which must be noted are width and depth of cut, 
circumferential speed of cutter, angle of helix, number of teeth, 
the kind of material being machined, and particulars of any coolant 
or lubricant used. In Fig. 37a is shown the’ angle of rake (y), 
which is the angle between the radius of the cutter and the 
breast of the tooth. The four diagrams (Figs. 37b-e) show the 
relation between power and depth of cut, power and feed of table, 
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and also the influence of speed and of the use of a coolant—in this 
case soap-water. From Fig. 38 it is clear that the forces involved 
may be very great (3 to 5 tons). This figure refers to a gang of 
eight cutter heads of 8in. diameter on the same arbor of lin. 
diameter, all cutting at the same time, but with the very small 
feed of less than gin. per minute. In spite of this low feed the 
gain both in time and interchangeability of components is sufficient 
to offset the cost of such expensive tools. 


Fig. 39a-f show the effect of the action of the milling cutter on 
the arbor itself for a given cutter: diameter 4in., 8 teeth, 50° 
angle of helix, 4in. wide, cutting at 33r.p.m., ‘2in. deep, on 
steel 35 tons/sq. in. tensile strength. The diagrams show the 
influence of different angles of rake (y).on the power consumed 
for a given feed, and also the relation between feed and angle of 
rake. Another diagram shows the relation of torque to feed under 
given cutting conditions. The two diagrams (e and f) at the bottom 
of Fig. 39 show the deflections caused by forces from 100lbs. up to 
4 tons on arbors having three different diameters, l4in., 17 in.. 
and 2gin., and two lengths 10in. and 16in. From this informa- 
tion we conclude that it is desirable to have the largest diameter 
arbor possible. This requires a large hole in the cutter, which, 
in turn, requires larger diameter cutters. It is well known that 
for economical milling the smallest diameter cutter is most 
desirable, so that we are faced with the problems of deciding the 
optimum diameter of arbor to give sufficient rigidity and at the 
same time economical cutting. When these optimum values 
corresponding to various cutter diameters have been decided, 
standardisation should follow. 


The influence of the method of driving the cutter upon the 
rate of metal removal is shown in Fig. 40. The cutters (a) and 
(b) differ from 7 to 8 teeth, and the cutters (b) and (c) from 8 
to 10 teeth, but the diameters of the arbors are 1 in. and 23in. 
respectively, and the method of driving is changed from the axial 
drive with one key, which gives an eccentric torque and a single 
bending force, to-the concentric double-sided drive, which elimi- 
nates single bending forces. The gain in metal removal is clearly 
shown by the fact that with a 4h.p. machine the feed on cast iron 
was increased from 4}in. per minute to 74in. per minute, which 
represents a 65% increase, and with a 3h.p. milling machine 
the feed on Ni-Cr steel was increased from 3°5in. per minute 
to 66in. per minute, which represents a gain of 90%. Thus 
it is clear that by replacing an incorrect cutter drive by a correct 
cutter drive the output is almost doubled. Furthermore, the 
surfaces obtained with correct cutter drives are much smoother 
than those obtained with incorrect cutter drives. This improve- 
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ment is largely due to the fact that with correct cutter drives 
twisting of the cutter teeth is practically eliminated, and that 
the action of the drive is located at a greater radius, so that 
chatter is reduced and the cutting action is smooth and practically 
vibrationless. Before the angles for milling cutters can be satis- 
factorily standardised this problem of cutter drives must be solved 
and uniform practice adopted (Fig. 41). In this table six classes 
of material are given with the corresponding clearance angles and 
rake angles. In practice the correct angles can only be obtained 
in the case of inserted blade cutters when each blade can be treated 
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(b)}: Relation of power to (d) Reletion of torque deflection of arbors for 
feed C if breast to feed if circumfsrential(e) 3 different diemeters- 
rake y is veriable speed remins constent- length of arbor 10* 

{c): Relation of power to (f) 3 different diameters- 
y if feed C is varieble- length of erbor 16” 


Fig. 39—Relation between diameter and length of arbor and deflection. 
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as a single point cutting tool. In such cases top rake, side rake, 
and clearance can be adapted to suit the material being machined. 
In addition it is possible, if desired, to replace high-speed :blades 
by cemented carbide-tipped blades, which permit a considerable 
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(e) eccentric (one sided); 
bending ection. 
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Correct end incorrect cutter drives- 





(1) Reletion of power to feed using (4) axial’key, (b) cross drive. 
(2) (a) eecentric force at one-sided key on erbor 

(>) pure torque transmitted by 2 cross drivers on both sides of cutter. 
(3) Influence of incresese of diameter on deflection of erber. 


Fig. 40—Correct and incorrect cutter drives. 
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increase in speed, which, incidentally, is accompanied by a 
decrease in cutting forces. 

Returning finally to the first illustration (Fig. 1), we note that 
force x speed = power. This relation is valid for the milling 
machine, so that by doubling the speed we are able to decrease 
the force to half its original value, and thus diminish the deflection 
of the arbor and produce a mirror-like milled surface. Great care 
must be taken to avoid vibration at high speed, and this involves 
accurate balancing and accurate location of every single groove 
and blade. The required accuracy, however, is well within the 
economic limits of production, and yields its due reward in 
increased output. 

















































nee i [Rake angle y | 
Material we High Ordinery 
& __lefticiency| use 
Hard braes or bronze, | s | e o-s 
herd cest iron | 
| 

Steel castings and eteol s | ge o- 8 
etove 50 tons/so-in-, 
enét iron, red-braee, | 
bronze brass | | 
Sete a ee 
| Stecl castings end stes)| 9° 12° < 5° | 
lof 25 to 0 tone/aq-in. | | 
soft brnss | l | 
| stoe1 cas r | is° o-s° 
of 22 to 35 tonsssq-in | | 
Tough end soft bronze, | e° 15 to 20°} 0 - & | 
| very soft steel | | 
r — | 
LWbite end light motes | 6° eel Eo 











Fig. 41—Proposal to co-ordinate 
the cutting angles to the various 
materials. 

The Research Department is indebted to Mr. Percival Smith, 
Technical Director of the United Steel Corporation (Sheffield), 
for the permanent loan of the small cutting tool dynamometer 
(Fig. 20), which was made useful by developing the unsensitive 
electrical measuring box for this instrument, with the help of 
Messrs. Tait/Shaw (London). Further, to Messrs. John Lang 
(Johnstone) for the gift of the mechanical part of the big 
dynamometer, and to Metropolitan Vickers (Manchester) for the 
permanent loan of the electrical part of it (Fig. 21). Finally, we 
have to thank for the gift of the drill performance tester and the 
point calibrating instrument (Figs. 33 and 34) as gifts of Messrs. 
Thos. Firth and John Brown Ltd. (Sheffield), by the kind influence 
of Mr. J. H. Barber (Technical Director). 
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Note.—The addresses of the publications referred to in these abstracts 
may he obtained on application to the Research Department, Lough- 
borough College, Loughborough. 


ANNEALING, CASE-HARDENING, TEMPERING. 


Heat Treatment: Dry Cyaniding or Nitro-cementation, by D. McPherson. 
(Machine Shop Magazine, January, 1942, Vol. 3, No. 1, p. 98, 4 figs.) 


Dry cyaniding or nitro cementation are terms which have been coined 
to describe a process which in principle is a combination of two separate 
processes, namely, carburising and nitriding. The carburising is per- 
formed with gaseous media, i.e., hydrocarbons suitably diluted with 
neutral or slightly carburising gases, and the nitriding is made concurrent 
with the gaseous cementation. It is not essential to employ diluted 
hydrocarbons in place of the older method of compound or pack car- 
burising. Ammonia may under carefully controlled conditions be intro- 
duced into a pack carburising container and produce a somewhat similar 
effect. It is, however, more convenient to introduce nitrogeneous gases 
into a gaseous atmosphere and easier to ensure adequate distribution. 
The processes under review in this article are all carried out on the 
principle of introducing ammonia or other suitable nitrogeneous gas into 
a furnace atmosphere of diluted hydrocarbon such as methane, butane, 
or propane. The fundamental advantage of nitro-carburising is that 
where gas carburising equipment is available gas cyaniding may be per- 
formed with the same equipment. Nitro-carburising is a cleaner and 
more hygienic process and, from the operator’s point of view, is free from 
discomfort and the danger of explosions; danger from the poisonous 
nature of the cyanide salts is obviated also. No extensive cost com- 
parisons are available at the time of writing, but preliminary tests on 
continuous nitro-carburising furnaces show that costs are comparative 
with a slight but definite leaning towards nitro-carburising as the cheaper 
process. 


Heat Treatment of Molybdenum High-speed Steels. (Machinery. 
January 29, 1942, Vol. 60, No. 1529, p. 33.) 


Increasing use is being made of molybdenum high-speed steels in place 
of conventional tungsten steels that are now difficult to obtain. Many 
steel users, however, are unfamiliar with the proper heat-treating pro- 
cedures for molybdenum steels. A special committee of the U.S.A. Office 
of Production Management has prepared certain recommendations 
intended to prevent difficulties that might arise from using incorrect 
methods or wrong equipment. Molybdenum steels can be forged like the 
tungsten type, but at a slightly lower temperature. The general method 
of hardening molybdenum high-speed steels resembles that used for 
18-4-1 (W-Cr-Va) steels, but the hardening temperatures are lower and 
more precautions must be taken to avoid decarburisation. To reduce the 
possibility of breakage and undue distortion of intricately shaped tools 
it is advisable to quench in a molten bath at approximately 1,100°F. 
Borax may be applied by sprinkling it lightly over the steel when the 
latter is heated to a low temperature of 1,200 to 1,400°F. Small tools 
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heated as described in the foregoing may be rolled in a box of borax. 
Special protective coatings or paints, when properly applied, have been 
found extremely useful. 


Heat Treatment of Molybdenum High-speed Steels. (Mechanical 
World, January 30, 1942, Vol. CXI, No. 2874, p. 95.) 

American data used officially in replacing tungsten material. Annealing 
and hardening. Quenching; coatings; salt-bath methods; Molybdenum 
high-speed steels will take all the special surface treatments, including 
nitriding, when immersed in molten cyanide, that are applied to tungsten 
high-speed steels for certain applications. Controlled atmosphere. 


a Distortion, by J. G. Magrath. (The Machinist, January 
24, 1942, Vol. 85, No. 44, p. 1036, 6 figs.) 

For Bo. ’ flame-hardening jobs distortion is negligible; for others it 
can be controlled by the expedients described. The amount of distortion 
encountered in flame hardening is generally well within manufacturing 
tolerances. When distortion does occur it Gan be reduced by a stress 
relief draw (tempering). While generally recommended, the drawing 
(tempering) operation is not always necessary, since by ‘carefully con- 
trolling the quantity and application of the quenching medium or 
delaying its application, the hardening treatment may be made self- 
drawing. Where parts are machined only, followed by flame-hardening 
and then finish-ground, care must be taken not to set up grinding 
stresses. Such may occur, resulting in surface checks, when too severe 
a grinding procedure is employed. Slow, fine, and preferably wet 
grinding should be employed. 


BELTS, ROPES. 


A Formula for Belt Lengths, by A. B. Cox. (The Machinist, January 
3, 1942, Vol. 85, No. 41, p. 935, 1 fig. 
This formuls can be used for calculating accurately the length of plain 
leather belts, V-belts, rope drives and chains. It is as accurate as the 
measurements of pitch diameter and centre distance. 


COMBUSTION, FURNACE. 
Furnaces for Production Heat Treating, by — Legrand. (The 
Machinist, January 24, 1942, Vol. 85, No. 44, p. 1027, 8 figs.) 
Material handling has been added to the sucsiteke of many modern 
furnaces; they are often a part of the production line. Mass-production 
heat-treating on a tonnage basis is the field of the roller-hearth furnace. 
The roller-hearth furnace is limited in charging width and unit loading 
as compared to the walking-beam type. Modern roller-hearth furnaces 
frequently involve the use of protective atmospheres. Roller-hearth 
furnaces are intended for operation continuously on a three-shift basis 
for a month or more before being shut down for inspection or repair. 
Operating labour is comparatively small per unit of output, but depends 
in large measure upon the adequacy of charging and unloading equipment. 
Pusher furnaces are widely used in production heat-treating of (1) work 
that cannot be conveyed:suitably through walking-beam or roller-hearth 
furnaces, (2) work in which unit loadings and dimensions are not suitable 
for belt furnaces, and (3) for plants in which a wide variety of parts are 
best handled by ‘the tray system. For furnaces intended for annealing 
large tonnages of castings or other products the recuperative principle 
is employed. Cold work enters the furnace on one path, is pushed to the 
rear of the furnace, and there transferred mechanically to the return 
patch. Cold work is thus preheated by heat given up by annealed work. 
About 30% of the heat required in the annealing process is saved by the 
use of the recuperative principle. 
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EMPLOYEES, WORKMEN, APPRENTICES. 
The Crisis of Man-power. (Labour Management, January, 1942, Vol. 
XXIV, No. 256, p. 3.) 

(1) National Service (No. 2) Act, 1941. The position of men. The 
position of women. Registration of boys and girls. (2) The transfer of 
women to vital war work. Mobilising woman power. The transfer of 
mobile women. The use of directions. 


Apprentice School. (Industrial Welfare and Personnel Management, 
January, 1942, Vol. XXIV, No. 278, p.5.) 
Training scheme for boys in a medium sized engineering works. 
Selection of apprentices. Syllabus. Progress. Welfare and working 
conditions. 


FOUNDRY. 


The Production of Machine Tool Castings. (Machinery, January 1, 
942, Vol. 59, No. 1525, p. 381, 12 figs.) - 

Modern Foundries, Limited, was incorporated in 1932 as a subsidiary 
company of the well-known machine tool making firm of William 
Asquith, Limited. The main foundry has recently been reorganised 
throughout and equipped with the latest foundry plant and labour-saving 
devices with a view to facilitating the economical and rapid production 
of machine tool castings for not only the parent company but also for 
other customers. More recently there has been added a new two-storey 
building adjacent to the main foundry, which houses the works’ offices, 
laboratories, pattern shop, pattern stores, brass and bronze foundry, 
and moulders’ washing and locker accommodation. A description of the 
layout of these works and of the methods used are given. 


Cast Iron Handbook. (British Standards Institution, ‘‘ Data on Cast 
Tron,’”? British Standard 99I, November, 1941.) 

The booklet is prepared by the Technical Advisory Panel to the Director 
for Iron Castings, The Iron and Steel Control’, Ministry of Supply, in 
collaboration with the British Cast Iron Research Association and the 
Institute of British Foundrymen. It is issued for the giidance of 
engineers and designers in the Service departments, engineering institu- 
tions, and others concerned with the use of cast iron in engineering 
practice. Concise data on the nature of cast iron; classification of the 
types of cast iron now available. Detailed consideration of pearlitic- 
grey cast iron. Mechanical properties. Heat-treatment procedure. 
Properties developed by quenching and tempering. Condensed summary 
of the properties of martensitic cast irons. Properties representative ot 
austenitic irons. Properties of malleable cast irons of the white-heart 
and black-heart types. 

(Supplied by ‘‘ The Nickel Bulletin.’’) 
MACHINE ELEMENTS. 
Slackness of Ball Bearings, by H. Zetterstrom. (Mechanical World, 
January 2, 1942, CXI, No. 2870, p. 4, 3 figs.) 

Some questions on the matter as it is encountered in single row ball 
bearings, together with the answers, are given. These include: What is 
meant by diametric slackness; what is meant by axial or lateral slackness; 
the theoretical connection between the diametric and the axial slackness; 
the object of the diametric slackness or running clearance; there is no way 
of measuring accurately the diametric slackness in an assembled bearing. 
It is of a very low order of magnitude. The influence of gauging pressure 
on axial slackness measurement and the various methods used in 
determining the diametric slackness are also acatiannh. In pursuance of 
a policy of progressively increasing the efficiency of ball bearings the 
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ASK YOURSELF THIS QUESTION 


Consider the man-hours spent in lumping materials from place to 
place in any Works. Consider too the machine-man-hours lost 
when labourers do not keep machines fed with material. 
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manufacturers have given these slackness problems much attention, and 
supply bearings with standard diametric slacknesses of different magni- 
tude most suitable for practically any application. 


Split-ring Friction Clutches, by R. Waring-Brown. (Mechanical World, 
January 9, 1942, Vol. CXI, No. 2871, p. 28, 8 figs.) 

The advantages attending the use of frictional clutches are manifest 
in that they eliminate the necessity for clutches on lineshafts or counter- 
shafts and obviate the use of tight and loose pulleys. Further, the intro- 
duction of a friction clutch directly on the machine is not limited to belt 
drives but is equally applicable to gear or chain transmissions. The article 
deals with the essential considerations affecting the design of split- -ring 
clutches, wedge-operated split-ring clutches, lever-operated split-ring 
clutches, and toggle-operated split-ring clutc ches. In all the clutches of 
the type herein. reviewed the split friction ring is highly important. If 
the ring lacks flexibility it will undoubtedly institute uneven distribution 
of the pressure at the friction surfaces. If the split-ring is too flexible 
it may be expanded to some extent by centrifugal force and cause prema- 
ture engagement, or cause difficulty in disengagement at high speeds. 
The diameter of the split-ring should be from 15 to 35 thousandths of an 
inch smaller than the shell diameter upon which it is to operate, but in 
machining it should be expanded to the size of the shell; this will ensure 
a proper fit and equalised pressures. 


Hand Chain-wheels, by G. H. Pearson. (Mechanical World, January 23, 
1942, Vol. CXI, No. 2873, p. 67, 12 figs.) 

Quite a variety of mechanical appliances which call for remote operation 
rely on manual operation through the agency of ordinary link chain and 
chain-wheel mechanism. Two sizes of chain in common use, and suitable 
for hand chain-wheels; wheel and rim details of a chains-wheel. Chain- 
wheel rim details and proportions. Hub and arms. Shrouded wheel type, 
eliminating danger of the chain jumping the rim. Chain guides. Length 
of chain. 


MACHINING, MACHINE TOOLS. 
Honing Tools and Related Equipment, by L. S. Martz. (Mechanical 
Engineering, U.S.A., December, 1941, Vol. 63, No. 12, p. 865, 9 figs.) 
1—Functions of the honing process. 2—Some major requirements of 
surface generation: (a) Surface quality; (b) plastic deformation; (c) 
stock removal by shear. 3—Fundamental principles of abrading 
actuation: (a) Abrasive structure; (b) force application; (c) direction 
of motion; (d) rate of motion or "speed. Uniform removal of stock by 
honing. Comparison of abrading area contact and speed. Characteristics 
of honing-tool action. Pathway of honing stick. 4—Unique controls used 
in honing equipment: (a) Tool construction; (b) actuating controls. 


Internal Grinding, by W. Boneham. (Machinery, January 29, 1942, 
Vol. 60, No. 1529, p. 33, 2 figs.) 

The usual recommendations of a surface speed of 5,000ft. per minute 
require very high spindle speeds—for example, a gin. diameter wheel 
requires approximately 50,000 r.p.m., and whilst such speeds are not 
impossible, a very light grinding spindle is required, with consequent 
loss of power and rigidity, together with increased wear and tear, an 
important factor in continuous production. A table is given showing 
grinding wheel sizes, quill sizes, and maximum quill lengths to be 
used as a basis from which to work. It has been found very satisfactory 
for internally grinding hardened steel on production internal grinders, 
but is not intended to apply to tool post grinding. For grinding small 
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bores up to 3in. a carborundum J grade wheel is suggested, working 
at a fairly low surface speed; this has been found more satisfactory 
than using high speeds and a softer wheel. Mounted wheels should be 
used on bore sizes below #;in. diameter only, because not only are they 
more expensive, but the wheel easily breaks away from the shank, entail- 
ing frequent replacements. Work speeds between 100ft. and 150ft. per 
minute will usually be found the most satisfactory. It must be remem- 
bered that when making alterations to the speeds to suit individual 
work: (1) reducing the grinding wheel speed is equivalent to using a 
softer wheel; (2) increasing the work speed is equivalent to using a 
softer wheel; (3) the harder the material, the softer the wheel required ; 
(4) the larger or closer the grinding w heel diameter is to the bore being 
pridhens § the softer the wheel required; (5) the higher the traverse speed, 
the harder the wheel required; (6) an interrupted bore, such as a key- 
way, requires a harder wheel. When making alterations to speeds to 
suit individual work it is preferable to alter the work and traverse 
speeds rather than lower the spindle speed, and, in any case, is usually 
more convenient. There are three types of grinding spindles normally 
used: (1) the removable quill type; (2) the solid quill type; (3) the 
sleeve type. It is false economy to expect one size of grinding spindle 
to cover a wide variety of work, except for toolroom operations. By 
using the correct size spindle and quill for a particular job, an 
increase in production of as much as 50% can be obtained. Where 
possible, it is best to use a spindle running at just a few thousand 
revolutions below its maximum speed. 


MANUFACTURING METHODS. 
Some Improvements to ae Cutting a Threads. (Machinery, 
January 15, 1942, Vol. , No. 1527, p. 462, 15 figs.) 

The Acme thread takes 7 phot ch wer Se pressure on one flank of the 
thread only; and since the thread is ; made with a basic major and minor 
diameter the tolerance for obtaining the fit can be secured by placing it 
all on the tianks or side angles of the thread. It should be remembered 
that the clearance between the root and crest of an Acme thread is r: — . 
liberal since it amounts to 0°010 inch. Therefore, to obtain a free fit, 
the tolerance is all on the side angle, a more practical form of honed i is 
obtained, in that the depth of engagement will always be constant and the 
working tolerance will be limited merely to the side angles. One of the 
most expensive difficulties in cutting Acme threads with a die is due to 
the fact that designers seldom allow enough space for the imperfect 
threads produced by a chaser throat. For single Acme threads, cut in 
steel, the chaser throat angle should not be more than 12° to distribute 
the cut properly. It appears to be a common fault to limit the amount 
of relief or clearance at the end of the thread to the pitch of the thread, 
or in some cases to even less than the pitch. This is an expensive and 
impractical method when the threads are cut with the die-head. 


Progress of Research and Control (Production of Aluminium Powder). 
(Light Metals, December, 1941, Vol. 4, No. 47, p. 242.) 


Describes the rolling method for production of Al powder. References 
to patent literature. 


(Supplied by the British Non-Ferrous Metals Research Association.) 
Machining Shell with Carbide Tools, by M. F. Judkins. (Mechanical 
Engineering, U.S.A., December, 1941, Vol. 63, p. 859, No. 12.) 
Comparison of world war with to-day’s production. Speeds and feeds 


for machining shell forging. Getting best results from carbide-tipped 
tools. 
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Shell Cases Made in Canada. (The Machinist, January 81, 1942, Vol. 
85, No. 45, p. 1052, 22 figs.) 
The Frankfort Arsenal has worked out methods in great detail 
for the production of 75mm. shell cases. The layout of a unit department 
to produce approximately 60U cartridge cases per hour. Operations sheet. 


Canada: Arsenal of the Empire. (The Machinist, January 10, 1942. 
Vol. 85, No. $2, p. 967, 43 figs.) 
Details of the processes used in some Canadian factories to build 
munitions for Britain. 
Shell forging by the upset method. 


The Bristol Hercules—Part I, by J. A. Coates. (Aircraft Production, 
February, 1942, Vol. IV, No. 40, p. 176, 34 figs. 

This series of pA deals with production processes in the manu- 
facturing of the Bristol Hercules radial sleeve-valve engine at one of the 
shadow factories acting on behalf of the Ministry of Aircraft Production. 
Years of patient research and experimental work by the Bristol Aero- 
plane Co. were necessary before the engine reached its present high state 
of efficiency, and to-day it is the power unit of a number of famous military 
aircraft. Production has been brought to a state of perfection by the co- 
ordinated effort of the Bristol Aeroplane Co. and the Shadow Factory 
engineers. Skilful planning has overcome the many difficulties arising 
trom the necessary employment of a large percentage of female labour. 


The Production of Heat-treated Light Alloy Castings. (Light Metals. 
December, 1941, Vol. 4, No. 47, p. 240.) 

Before age-hardenable Al and Mg alloys are produced on a large scale 
to D.T.D. and other specifications, a certain amount of preliminary 
investigatiqn is advisable to determine the optimum heat-treatment con- 
ditions within the ranges allowed by the specifications. Once these con- 
ditions have been established accurate control is necessary during full- 
scale production. Author discusses practical aspeets. 

(Supplied by the British Non-Ferrous Metals Research Association.) 


Copper base Castings, by J. W. Bolton. (Metals and Alloys, October, 
1941, Vol. 14, No. 4, p. 447.) 

A short note on melting and pouring, dealing specially with furnace 
atmospheres'and temperature control, written with a view to increasing 
production rates. 

(Supplied by the British Non-Ferrous Metals Research Association.) 


Planning Machining Operations for Unskilled Labour. (Machine-Tool 
Review, September-December, 1941, Vol. 29, No. 179, p. 81, 10 figs.) 
Kxamples: (1) Mitre gear blank prev iously machined in two operations 
hy a skilled man pat now done in three operations by a woman. 
(2) Cluster gear blank. Skilled man—four operations. Woman operator 
—seven operations. §(3) Clutch friction ring, showing faces to be 
machined. Fixture which enabled a woman operator to machine six rings. 
at onee on a milling machine. (4) Sole plate for a square turret. 
Previously machined by a skilled man on a vertical milling machine. 
Special fixture for machining the vees on the sole plate. A woman 
operator is doing both operations. 
Designing for Machineability, by J. E. Thompson. (Aircraft Engineer- 
ing, January, 1942, Vol. XIV, No. 155, p. 25, 30 figs.) 
Milling. Milling cutters. Design practice. Comparisons of: incorrect 
and correct; shoulder milling; straddle milling; spotface; direction of 
teed; face milling. End milling with a vertical miller. Keyways. 
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MATERIALS, MATERIAL TESTING. 


Conservation and Reclamation of Materials. (Mechanical Engineering, 
U.S.A., January, 1942, Vol. 64, No. 1, p. 25, 11 figs.) 


CaseE 1: ese AND Ustne Scrap Marteriats, sy W. W. Finuay. 
—A very important consideration is the handling of ‘machine lubricating 
oils, cutting oils e. coolants, washing solvents, degreasing fluid 
(trichloroethylene), honing compounds and grinding coolants, engine 
lubricating oil. In addition, there is the obvious problem of handling 
large quantities of cuttings and chips with segregation of the materials 
for eventual use or disposal in the pure form, so far as is practical. 
The disposal problem is largely one of intelligent segregation. 

Case II: Exampies or CONSERVATION AND RECLAMATION, BY W. L. H. 
Doyte.—(1) Mild-steel turnings are loaded into freight cars. (2) Nickel- 
steel turnings are given chemical spot-check test. (3) Usable life of 
grinding wheels has been increased four times. (4) Iron borings are 
briquetted. (5) Templates made from sheet-metal scrap; chips are 
baled for cupola charging. Changes in cutter design have extended 
useful life. A replacement sprocket can be welded to the still service- 
able hub. 

Casze III: Repesien, SusstituTION, SIMPLIFICATION, AND STANDARDISA- 
tion, BY D. R. KELLoce.—Used by the Westinghouse Electric and 
Manufacturing Company. Ranges and cabinets; changes at Cleveland 
plant. 

Case IV: Marertau Susstitutions, py F. J. ALLEN.—Details of finned 
refrigeration coil for which material substitutions were made. 


Powder Metallurgy Processes, by W. D. Jones. (Mechanical World, 
January 80, 1942, Vol. CXI, No. 2874, p.91, 1 fig.) 


Porous bronzes; sintering; moulding to finished sizes. The familiar 
hard-metal carbide tool of the type of Widia, Ardoloy, Cutanit, 
Tecometal, &c., is made entirely by powder metallurgy. The composi- 
tion of the Alnico magnets is somewhat variable according to the grade 
and manufacture, but runs in general 9% to 13% aluminium, 17% to 
24% nickel, 5% to 12% cobalt, sometimes copper, and the remainder 
iron. Refractory metals and tungsten, molybdenum, tantalum, 
platinum, &c. Iron parts. Typical of such parts are a tappet from 
a washing machine, a part from a push-button radio tuner, a part 
in the dictating machine, a non-squeaking part from an automobile 
window winder and an automobile oil-pump gearwheel. In hot pressing 
of moulding powders pressure is given to the powder while it is cold, 
and the cold compressed compact is heated up and then pressed again 
while it is hot. 


The Routine Quantitative Spectographic Analysis of Magnesium Alloys. 
(F. A. Fox and J. Nelson, J. Soc. Chem. and Ind., Vol. 60, No. 11, 
November, 1941, p. 278.) 


An account is given of the development of the application of the 
spectrograph to the quantitative analysis of magnesium alloys. Details 
of a routine method of spectrographic analysis by the ‘‘ comparison 
sample ’’ method are given, and it is shown that for constituents in the 
range of 01% to 3% an accuracy of +4°5% of the content can be 
obtained. Aluminium, when present in amounts greater than 4%, can- 
_ be — by the method indicated with a mean accuracy greater 
than +7 


(Communicated by DS.R., Ministry of Aircraft Production.) 
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Magnesium from the Sea, by D. H. Killefer. (News Edit., Amer. Chem. 
Soc.), November 10, 1941, Vol. 19, No. 21, p. 1189.) 

Notes on the new Mg plant of the Dow Chemical Co. at Freeport, 
Texas, and on the steps for production of Mg from sea-water. At 
present, the total Dow output is 36,000,0000lbs. Mg annually. Other 
plants planned (list includes four more Dow plants and two others) will 
raise output to 400,000,000lbs. 


(Supplied by the British Non-Ferrous Metals Research Association.) 


Bureau of Standards Researches on the Mechanical Properties of Alloys 
at Low Temperatures. (Light Metals, U.S.A., Vol. 4, No. 46, 
November, 1941, p. 212.) 

A number of aluminium and magnesium alloys were tested over the 
temperature range +20°C. to —80°C., the following factors receiving 
special attention: ultimate tensile, yield point, elongation, reduction 
in area, impact resistance, hardness. 

The effect of long period exposure to —80°C. before testing the 
specimen at room temperature was also investigated. 

In the case of the aluminium alloys the effect of the temperature 
range is a consistent but small increase in all the factors enumerated 
above. Previous exposure to —80° C. produced, however, scarcely any 
effect on the values obtained subsequently at 20°C. For the magnesium 
alloys the increase accompanying a lowering temperature is slightly 
more marked, and there is evidence of an appreciable effect of prior 
exposure to cold for certain of the wrought magnesium alloys. 

There is also some evidence that high-speed machining operations 
on automatics are favourably affected by cold (either by flooding with 
strongly cooled cutting fluid or by refrigerating the material prior to 
machining). 

The effect of cold on fatigue, corrosion, and general wear still 
requires further experimental investigation. 

(Communicated by D.S.R., Ministry of Aircraft Production.) 


Alternate Steels for Emergency Use. (The Machinist, January 24, 
1942, Vol. 85, No. 44, p. 1089.) 


This article discusses the working of possible alternates for steels most 
restricted by government priorities, that is, those with low percentages 
of the alloying elements most needed in the production of items essential 
to the National Defence programme. Specially treated steels, as by the 
Granial process, the medium-manganese and straight-molybdenum types 
are the most hopeful alternates. The chromium, chromium-molybdenum, 
and chromium-vanadium steels have excellent properties, but their avail- 
ability may be clouded by the possibility of future shortages. The steels 
discussed in this article may be divided into three general classes: 
(1) The oil or water-hardening steels containing from about 0°25% to 
055% carbon, which are used where deep-hardening characteristics are 
desired. (2) The carburising steels, usually containing less than 0°25% 
carbon, which are used where a very hard-wearing surface is to be obtained 
accompanied by good toughness and shock resistance in the core of the 
finished part. (3) The high-speed and hot-work steels, which in the 
majority of cases prior to priority regulations were high in tungsten, but 
now are being replaced by molybdenum or molybdenum-tungsten steels 
of equivalent properties. 

In considering the various types of molybdenum high-speed steel two 
general classifications must be made. The first is based upon the com- 
ponent alloying elements, tungsten, molybdenum, vanadium and cobalt. 
The second general classification is based upon the carbon range of any 
given alloyed steel. The molybdenum high-speed steels can be forged 


XXIII 








XS : CLERKENWELL 1010. Grams : LOCKSTONE-SMITH, LONDON 


Journal of the Institution of Production Engineers 


(SYEDOQL) 


OPTICAL TURRET LATHE 
































i 

§ 

Height of Centre 54” Length of Bed32” Spindle Bore 11/,,” ; 
y. 

Ask for detailed Leaflet. I 

0 

STEDALL MACHINE TOOL COMPANY . 
(PROPRIETORS: STEDALL & Co. LTD.) r 

147-155, ST. JOHN STREET, LONDON, E.C.1. 0 


























PRODUCTION ENGINEERING ABSTRACTS 


like the tungsten type but at a slightly lower temperature. These steels, 
like other high-speed steels, should be annealed after forging and before 
hardening or when rehardening is required. In general, the method 
of hardening the molybdenum high-speed steels resembles the practice 
with 18-4-1 but the temperatures are lower. Tools may be quenched in 
oil, air, or molten bath. Data on machining the steels discussed in this 
article will be found in ‘“‘ The Working of SAE Nickel Alloy Steels ”’ 
(AM-Vol, 83, page 865), and ‘‘ The Working of High-speed Steels ’’’ (AM- 
Vol. 84, page 93). Cutting tool angles, as well as speeds and feeds for 
machining, drilling, tapping, threading are given. Recommended 
coolants for all types of machine work are listed, as are types of grinding 
wheels and speeds. 


Determination of Molybdenum in Alloy Steels, by G. M. Poole. 
(‘‘ Simplified Molybdenum Determination,”? Iron Age, 1941, Vol. 
148, October 9, pages 62 and 164.) 

The procedure described is a modification of the James method (Ind. 
and Eng. Chem., Anal. Edn., 1932, Vol. 4, p. 89), using the Cenco-Sheard- 
Sandford photelometer. 

(Supplied by ‘‘The Nickel Bulletin.’’) 


Stainless Steel (Effect of Cold Working), by J. M. Bandal. (Iron Age, 
October 9, 1941, Vol. 148, No. 15, p. 45.) 

An investigation of the effect of various degrees of cold working on the 
mechanical properties of 18-8 and 17-7 Cr-Ni steel strip. 18-8-2 and 
18-5-5 Cr-Mn-Ni steels are also being investigated, and so far results 
appear to be promising. The cylinder test method was used for this work. 

(Supplied by the British Non-Ferrous Metals Research Association.) 


The Corrosion of Steel and Various Alloys by High-temperature Steam. 
(H. L. Solberg and others, J. Am. Soc. Nav. Engs., Vol. 58, No. 4, 
November, 1941, p. 705.) 

(1) The resistance of alloy steels to high-temperature steam is greatly 
influenced by the amount of chromium present. Alloy steels containing 
7% or more of chromium are very resistant to corrosion produced by 
steam at temperatures up to at least 1,400°F. The 18-8 stainless steels 
showed practically no corrosion when subjected to steam at temperatures 
up to 1,400°F. 

(2) The corrosion rate is very rapid during the first 500 hours of 
testing, and then gradually diminishes as the time of exposure to the 
steam continues. 

(3) Steam temperatures greatly influence the corrosion of steels. 
Except for steels containing 7% or more of chromium, the corrosion 
rate increases very rapidly at temperatures in excess of 1,100°F. 

(4) The steels tested may be grouped into three general classes accord- 
ing to the type of scale formed. The first group consists of low carbon 
steel, carbon-moly, and the low chromium steels which are covered with 
a thick, porous, tightly adhering scale. The scale which forms on the 
steels of the second group, that is the 4-6 Cr steels and the 2 Cr-Moly- 
Al-Si steel, is very brittle and easily flakes off under fluctuating tem- 
peratures. The third group consists of steels having a chromium content 
of 7% or more, upon which a very thin, non-porous, tightly adhering 
scale is formed. 

(5) Scale formed on the inner surface of a tube does not flake off as 
readily as the scale formed on the outer surface of a tube. 

(6) Steam pressures between 100 and 1,200 psi gauge have no influence 
on the corrosion of steels. 


(Communicated by D.S.R., Ministry of Aircraft Production.) 
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MEASURING METHODS, APPARATUS. 
Standardised Controls. (Aircraft Production, February, 1942, Vol. IV. 
No. 40, p. 192, 8 figs.) : 
Standardisation, as a contributory factor to simplified construction, 
is still much to be desired in the modern airframe, and all possible 
methods of furthering its application are worthy of careful considera- 
tion. Flying control systems present a typical case for such standardisa- 
tion. In this country a system has been introduced recently for 
application to main flying controls in which the problems of standardisa- 
tion and interchangeability have been given special consideration. 
With the long control runs necessary in large modern machines it 
might be thought that torsional deflection of the tube would result in 
too much flexibility when the rotary movement was being used, and 
give a springy control. This possibility has been overcome by fitting 
a gear box with a 2 to 1 reduction at the cockpit end of the control 
rc so that the applied load is halved when transmitted through the 
tubes. 


Pressure Gauges, by A. Linford. (Machinery Lloyd, January 10, 1942, 
Vol. XIV, No. 1, p. 85, 18 figs.) 

Four principal types of measuring elements are used in pressure 
gauges which are operated by the deflection of the element caused 
by pressure variations. These may be broadly classified into the 
Aneroid barometer, the Schaffer or diaphragm, the Bourdon tube, and 
the liquid sealed bell types. Aneroid diaphragm type pressure recorder 
with roll chart (makers: Sigma Instrument Co.). Differential pressure 
gauge by Negretti & Zambra. Schaffer type diaphragm gauge (Budenberg 
Gauge Co.). Detail of Bourdon tube and movement (Dewrance & Co.). 
Coiled Bourdon tube type gauge (Bristol’s Instrument Co.). Bell type 
pressure or vacuum recorder (Sigma Instrument Co.). Draught gauge 
for pressure (Dewrance & Co.). Edgewise type draught gauge (Negretti 
and Zambra). Indicating pressure gauge with electrical contacts 
(Budenberg Gauge Co.). Double-face indicating pressure gauge (Dew- 
rance & Co.). Diagrammatic arrangement of air reaction type pressure 
recording installation (G. Kent, Ltd., Luton). 


Small-part Rapid Dynamic Balancing Machine. (Engineering, January 
9, 1942, Vol. 153, No. 3965, p. 25, 8 figs.) 

The machine to be described is known as the Avery-Schenck No. 3001/ 
A00. This machine is suitable for dealing with rotors, armatures, and 
similar small parts which run at high speeds and require careful 
balancing; the limits of capacity being 340z. to 10Ilb. The machine is 
driven by 0:1 h.p. universal motor wound for use on a 230 volt, 50 cycle, 
single-phase supply, although other motors can, of course, be fitted. 
The disturbing centrifugal force due to unbalance in the work is 
ascertained by counterbalancing it with the centrifugal force of an 
‘‘unbalance’’ weight of known magnitude and position. No special 
concrete foundation is required, a strong bench or table being all that 
is necessary, though, naturally, care should be taken that the machine 
is not affected by vibrations from adjacent machinery. 

(Communicated by D.S.R., Ministry of Aircraft Production.) 

MECHANICS, MATHEMATICS. 

The Behaviour of Materials of Structural Elements under Static and 
Dynamic Load. (B. Haas, Luftwissen, Germany, Vol. 8, No. 11, 
November, 1941, p. 338.) 

After discussing the behaviour of various ductile and brittle materials 
under single and multiple tensile stresses the author deals with the com- 
plications arising if the stress is periodic (fatigue) or sudden (impact). 
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In connection with fatigue both the Wohler and so-called ‘‘ Damage’’ 
curves are discussed. The letter (German Schadenslinie) gives the over- 
load which the material will stand for a given number of cycles without 
affecting its ultimate fatigue limit. It is interesting to note that certain 
kinds of surface treatment such as cadmium plating or heavy chromium 
deposits seriously reduce the fatigue strength of the parent metal, whilst 
ee layers or synthetic lacquers (stored) produce no deleterious 
effects. 

Considerable space is given to a discussion on notch sensitivity and 
inherent stress distribution. The latter can be controlled by thermal 
(e.g. case-hardening) or mechanical means (rolling or shot blasting). 
In each case the size of the structural element plays an important part, 
and this shows the importance of carrying out tests on samples approxi- 
mating to practical dimensions. 


(Communicated by D.S.R., Ministry of Aircraft Production.) 
PLASTIC MATERIAL. 


Shear Strength of Moulded Plastic Materials. (J. Delmonte, British 
Plastics, Vol. 18, No. 149, October, 1941, p. 184.) 

The punch and die are described in the measurement of shear strength 
upon moulded plastic parts as a useful tool for a rapid method of 
evaluating this property by moulders. Test results upon phenolics and 
ureas which have been cured for different periods of time are described. 
It is pointed out that differences in shear values of moulded phenolics are 
augmented by several minutes immersion in acetone, whereas boiling 
water may be used to reveal substantial variation in the cure of moulded 
urea parts and their shear strength. Comparative tests upon a large 
number of injection-moulded pieces produced in the same mould are out- 
lined, and a table prepared comparing these materials with respect to 
shear strength. Injection mouldings of polyviny] chloride-acetate and 
polymethyl methacrylate proved to be the highest. Further tests designed 
to show the utility of the punch and die reveal data on the sheer strength 
of moulded plastics as function of temperatures from 0° to 300°F. 


(Communicated by D.S.R., Ministry of Aircraft Production.) 
SMALL TOOLS. 


Damage to Tools Caused by Faulty Grinding, by A. J. Schroeder. 
(Machinery, January 8, 1942, Vol. 59, No. 1526, p. 426, 2 figs.) 

The finer the working surfaces are made with a view to the development 
of the minimum of grinding heat, the greater the durability and life. The 
most detrimental of faults produced in tool grinding are grinding cracks, 
burnt ‘spots, reduction in the hardness of the edges, chatter marks, 
grinding tears and scratches. During grinding very high temperatures, 
1,500°C. and over, are present on the surfaces of contact between the 
grinding wheel and work. In correct grinding it is only the chips, while 
eing ground off, that become heated to such temperatures, whereas 
during incorrect grinding the part of the work touching the grinding 
wheel may also assume such inadmissably high temperatures. .The most 
frequent causes of grinding cracks are the use of too hard a grinding 
wheel and grinding with too much pressure, i.e., with too large a feed. 
Further causes are a grinding wheel which is not correctly balanced, is 
clogged, is not dressed in due time, or is supplied with insufficient or 
intermittent quantities of coolant; or again, when the work ground has 
not been sufficiently cleaned. Burnt spots are of yellow, brown, or blue 
tempering colours, and appear on ground surfaces as a result of 
overheating of the steel. The grinding wheel actually burns the steel. 
Burnt spots result from the same grinding faults as grinding cracks. 
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Chatter marks, tears, and grinding scratches impair the efficiency of 
cutting edges. Therefore every tool should be ground as smooth as 
possible. Grinding scratches arise through grinding with a wheel 
possessing too coarse a grain, and through too large a feed, or the too 
rapid movement of the work along the grinding wheel. 


Care Makes Tools Live Longer, by C. H. Borneman. (The Machinist, 
January 10, 1942, Vol. 85, No. 42, p. 958, 2 figs.) 

A tool used correctly will do the work of two or three tools improperly 
ground or misapplied. Tool breakage is the most paralysing factor 
affecting machine output. To conserve cutting tool materials, inserted 
tools and tipped tools should be used whenever practical. The possibility 
of obtaining satisfactory tools by salvage of existing tools should not be 
overlooked. Proper support of both cutting tool and work will conserve 
tools by increasing productive life. Minimum overhang, sturdy tool- 
posts, and well-supported milling arbors are all important factors. Proper 
alignment and location of tools with work will reduce wear and breakage. 
If holes are to be drilled and tapped on a radial drill each hole should be 
tapped immediately after drilling. Taps should not be overworked. For 
tough materials and deep holes tap drill sizes should be increased above 
the normal size. Only a half, a third, or even a smaller fraction of the life 
of a cutting tool will be obtained if the proper coolant or lubricant is not 
used. Taps are probably the most abused of all the cutting tools. A 
limited number of holes between resharpenings will add appreciably to 
tap life. In resharpening cutting tools the least possible amount of 
material should be removed from the cutting edges. Inspection of re- 
sharpened tools is specially necessary in the case of milling cutters. 


Adjustment and Measurement of Tool Tips—III, by P. Grodzinski. 
(The Machinist, January 24, 1942, Vol. 85, No. 44, p. 828E, 11 figs.) 
In many instances when several tools are cutting simultaneously, in 
particular on multi-tool lathes and automatic lathes, as well as in 
special machines and auxiliary appliances, it is not always possible to 
adjust the tool edge to the centre height or even approximately near to it. 
To exclude the dangerous adjustment below centre the so-called radial 
adjustment has to be used. This is on principle the basic adjustment of 
the tool edge towards the workpiece in order to obtain a proper cutting 
action, and height adjustment is only a special case of it. To adjust 
ordinary tools with rectangular shanks radially a wedge-shaped packing 
piece is recommended. Recently several tool holders have been intro- 
duced, particularly for investigation purposes, in which the actual tool 
shank is placed in a cylinder which can be rotated on a horizontal axis; 
thus any radial adjustment is possible. Very sensitive side adjustment 
is not possible by moving the holder in the tool post, as the subsequent 
clamping invariably causes slight alterations. Therefore tool holders have 
been suggested which permit over a larger range side adjustment of the 
tool edge. 


Landis Collapsible Taps. _(Machine-Tool Review, September-December, 
1941, Vol. 29, No. 179, p. 103, 5 figs.) 


Collapsible tap: (1) for parallel threads; (2) for taper threads. 
Sectional view of details of the Landis tap. 


A New British Boring Tool. (Industrial Diamond Review, February, 
1942, Vol. II, No. 15, p.8, 1 fig.) 


A new boring tool with micrometric adjustment is described in Brit. 
Patent No. 539,539; Van Moppes. The boring bar is provided with a cross 
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hole for the reception of the tool shank, being of cylindrical form, but 
flattened on its upper side. The insert. supports a micrometer spindle 
fixed in position by a grub screw. 


Diamond Dies for the High-speed Drawing of Copper Wire, by H. N. 
Padowicz. (Wire and Wire Production, October, 1941, Vol. 16, 
No. 10, pages 617 and 622.) 

Description of practice of the Western Electric Co. (U.S.A.) which 
draws Cu wire at 10,000-12,000ft. per minute. Die contour, inspection 
methods, recutting practice, die life and the mechanism of the ultimate 
failure of diamond dies are discussed. 

(Supplied by the British Non-Ferrous Metals Research Association.) 


SURFACE, SURFACE TREATMENT. 
Surface Finishing by _ Spray Gun. (Machinery Lloyd, January 24, 
1942, Vol. XIV, 2 p. 46, 7 figs.) 

Spray guns are Bass “employed for depositing polishes, bitumastic 
solutions, distempers, bronzing and frosting solutions, enamels, dopes, 
lacquers, varnishes—in fact, practically all materials which in the past 
were applied by hand. Victory modei spray gun for suction or pressure- 
feed gun cap, overhead gravity, or pressure feed tank. ‘‘Ultra-Fanex’’ 
spray gun. Circular spray gun for spraying the inside of tubes, ingot 
moulds, &c. Flock spraying gun. Air compressors. 


Chrome ag of Cylinder Liners. -. Van der Horst, S.A.E.J., 
U.S.A., Vol. 49, No. 6, December, 1941 88.) 

Many experiments and many installations-—well over 100,000 engines, 
chiefly Diesel—show that chrome plating of cylinder bores is an excellent 
remedy for wear. Not only is cylinder wear decreased by chrome 
plating, but wear of cast-iron piston rings is decreased to about one- 
fourth when running in chrome barrels. 

Concerning the application of chromium to cylinder liners, the 
following must be noted: The electrolytic coating must adhere perfectly ; 
the thickness of the coating must, within limits, be equal all around and 
from top to bottom; there must be no tiny ridges for the piston or the 
rings to run against; the ordinary bright, dense coating of chromium 
is not suitable as it does not hold lubr icating oil, and in order to hold 
oil it is essential that the chromium be very porous. 

The difference between ordinary chromium plating and the kind 
required for cylinder liners is most marked. The technique is of 
extreme importance, and is generally covered by patents. 

(Communicated by D.S.R., Ministry of Aircraft Production.) 


Hard Chromium-plating of Auahiben and its Alloys, by K. Gebauer. 
(Korrosion, u. Metallschutz, August, 1941, Vol. 17, No. 8, p. 276.) 
A detailed survey, including a number of patented processes. Such 
plating is useful for highly stressed running surfaces, where resistance 
to wear, heat, and corrosion are required. It is suggested that ‘* Al’’ 
hard-plated with “Cr” can be used instead of steel in all applications 
in which the strength of ‘“ Al’ or its alloys is sufficient, and in which 
hitherto the wear-resistance of the “Al” surface has been insufficient. 
(Supplied by the British Non-Ferrous Metals Research Association.) 


The Metal Coating of Plastics. (British Plastics, September, 1941, 
Vol. 18, No. 148, p. 106.) 

A process ‘has been ‘developed by which very fine Zn, Al, Cu, or Sn dust 
is applied to give a smooth, adherent surface. This brief account deals 
mainly with the electro-magnetic screening properties of the Zn film, 
which are claimed to be good. 

(Supplied by the British Non-Ferrous Metals Research Association.) 
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TRANSPORT, TRANSPORT EQUIPMENT. 


Shop Transport. (Aircraft Production, February, 1942, Vol. IV, 
No. 40, p. 172, 10 figs.) 

Much time and research are done in the form of tool design. Quite 
frequently, however, the importance of inter-machine and inter-depart- 
mental transport of work is overlooked. Actually, considerable scope 
exists for thoughtful design in this field. Transport equipment of this 
kind should always be designed with a view to affording protection for 
the work and avoiding unnecessary handling. With a major component, 
such as a master connecting rod or an airscrew hub-casing, where as 
many as 100 operations may be necessary, the number of components 
and boxes handled, taking into account repeated loadings, is very large. 
A summarised comparison between box transport and the trolley system 
is given. 


WELDING, BRAZING, SOLDERING. 


Arc Welding of Cast Iron. (The Welding Industry, January, 1942, 
Vol. IX, No. 12, p. 292.) 


Characteristics of cast irons. Silicon, phosphorus, sulphur, man- 
ganese, chromium, and nickel. Typical analysis of grey cast iron. 
Mechanical properties. Special cast irons. Nitrogen-hardened cast 
iron. Factors controlling welding procedure. Malleable cast iron. 
Characteristics of monel metal and its deposits on cast iron. The use 
of A.C. and D.C. circuits. Welding procedure. 


Reactions of Non-ferrous Metals in Fusion Welding Operations, by 
W. Andrews. (The Welding Industry, January, 1942, Vol. IX, 
No. 12, p. 281.) o 

Varying reactions of the fusion processes. Carburising when excess 
of acetylene is used, oxidising with excess of oxygen or almost com- 
pletely neutral according to the manner in which the proportions of the 
two constituent gases are adjusted. The atomic hydrogen flame is 
highly reducing in character. The presence of oxygen in tough pitch 
copper is desirable from the manufacturing point of view. Use of 
special filler rod. Necessity of a satisfactory flux. Alloys of copper. 

Bronze and brass. Straight tin bronzes. 


WELFARE, SAFETY, ACCIDENTS. 


The Industrial Front in Germany, by T. Prager and M. J. Wilkinson. 
(Labour Management, January, 1942, Vol. XXIV, No. 256, p. 10.) 
A review of working conditions and social welfare in Germany since 
the war. Labour conscription. Reservation and technical training. 
Wage policy. Hours. Holidays. Food. MHealth: (1) accidents; 
(2) ventilation and lighting; (3) medical research and industrial 
psychology; (4) various other health problems. Travelling. Women in 
industry: (a) the care of young children by the State; (b) shopping, 
laundrying, mending; (c) selection of occupations for women workers 
and general problems ‘of efficiency ; (d) factory welfare officers; (e) wages 
of women workers. A considerable degree of foresight was ” exercised, 
not only with regard to technical training, but in questions like food 
rationing, research in industrial psychology, and the whole problem of 
female labour in industry. Dictatorial methods of compulsion played 
an important part in their achievement; methods which would not only 
be undesirable, but impossible in this country. 
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